With shield on one With shields on both 


side for protection sides to keep dirt out 


against abrasive dirt. and lubricant in. 


A standard New Departure single row ball 
bearing may be had with about a dozen 
) different combinations of seals, shields, snap 
rings, ete., to simplify mounting, lubrication 
or enclosure—in short it may be had with the 


equipment to do each specific job best. 


With snap ring for 


in housing. 


@) WORKER 





With snap ring and With contact seals, 


location of bearing either one or two lubricated for long 
shields as required. life without atten- 
tion. 


But basically you always have one of the most 
useful and dependable workers ever devised— 
taking radial loads and thrust loads from 
either direction—locating parts accurately and 
permanently -all in one unit requiring no 


time-wasting adjustment or other attention. 


: Nothiveg Rolla Lake a Bald 


NEW DEPARTURE BALL BEARINGS 


NEW DEPARTURE 





TWELFTH ANNUAL PRODUCT, DESIGN. AWARDS NUMBER 


DIVISION OF GENERAL MOTORS 


BRISTOL, CONNECTICUT 





Electrical 
MEnin@tienes “= 


FRANK J. OLIVER, Editor 
ROBERT W. CARSON, Managing Editor ALEX. E. JAVITZ, Associate Editor KENNETH 0. LEE, Assistant Editor GALE M. SPOWERS, Editorial Production 


SUCCESSFUL DESIGN DEMANDS A BROAD OUTLOOK—Editorial 


STYLING AND ENGINEERING COORDINATED 
THEODORE G. CLEMENT, Superintendent of Styling, Eastman Kodak Company 


Staff functions and procedure set up at Eastman Kodak to stop “unstyled” leaks, to develop 
a family resemblance and keep esthetic values practical by drawing on all technical services. 


ENGINEERING DEVELOPMENT GEARED TO SALES 
L. M. CLEMENT, Technical Advisor to General Manager, Crosley Division, AVCO Manufacturing Corp. 


How consumer products are developed at Crosley within requirements of price, appearance and 
performance set by the sales department, but engineered for production, and sold at a profit. 


FUNDAMENTAL APPROACH TO COLOR IN DESIGN 
ISAY A. BALINKIN, Associate Professor of Experimental Physics, University of Cincinnati 


Basic knowledge of the science of colors; a practical grounding in color systems and methods of 
specification, production control and tolerance; for applying color for appearance and function. 


TEAMING UP WITH THE DEFENSE AGENCIES 
MARVIN HOBBS, Chief, Electronics Division, Munitions Board 
M. BARRY CARLTON, Panel Coordinator, Committee on Electronics, Research and Development: Board 
Capt. HENRY E. BERNSTEIN, USN, Director, Armed Services Electro Standards Agency 


Who handles what and how in procurement, research and stundards. Expressly written for 


ELECTRICAL MANUFACTURING by the men closest to the electronic and manufacturing fields. 


QUALITY MUST BE DESIGNED IN 
ALLEN B. DU MONT, President, Allen B. Du Mont Laboratories, Inc. 


Unless the engineering is right, neither production nor inspection can deliver the quality level 
required for freedom from excessive service cost. Here is management thinking at Du Mont. 


SAFEGUARDS FOR SAFETY IN ELECTRICAL PRODUCT DESIGN 
FRANK J. OLIVER, Editor, ELECTRICAL MANUFACTURING 


Safety is inherently a prime design factor for any electrical product. Where, why and what safe- 
guards are required? Here is an analysis of the impact of various quasi-official regulatory bodies. 


Industrial Horizon Feature Article Reprints 
Design Trends and Transients News of the Industry 
New Materials and Components Guide to Buying 


Manufacturers’ Literature Index of Advertisers 
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Featured in this issue—Development stories behind the five products whose 
sponsors each receive the ELECTRICAL MANUFACTURING Certificate of 
Award and a purse of $500—Designing for Sales, Service and Safety— 


Fundamentals ef Color—Teaming up with the Defense Agencies. 
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COMMENTS OF JURY OF AWARD ...............----- 0 eee 112 


Judging made unusually difficult by the largest number of manuscripts, 
highest achievement in integrated design and widest range of products. 





RCA Victor Division, Radio Corporation of America 
PERMANENT MAGNET ELECTRON MICROSCOPE .................... cee eeeee 114 


For routine laboratory work, magnification 25 times greater than maximum optical range 
requires no more skill or training than for the optical counterpart of this table model. 
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Landers, Frary & Clark 
eee MPN BUS RAGE CPGTED nw onc ccc cers cc cdicnsawnseaicwicis owes 120 


Three major units — oven, surface cooking and drawer — are designed for use singly or in 
any combination in any arrangement for complete flexibility in home kitchen planning. 


Altec Lansing Corporation 
WAIDRATURE GAPAGCITOR PATCIPUNNe onc vc ceeeccencceccecessegescenvens 128 


Inherent advantages of the capacitor microphone are integrated into a sturdy, truly minia- 
ture unit giving economical service and effective response over entire audible spectrum. 


Ampex Electric Corporation 
PRECISION MAGNETIC TAPE RECORDER «nnn. cece ccc cec cece cccncccsucaeences 134 


Compact professional tape recorder developed to provide performance and _ reliability 
equal to that of the more costly full-frequency-range broadcast-type master model. 


The Springfield Machine Tool Co. 
SURGPe-Gereeee, CONN, BOWUUNWE GALUUUE 2. cc ccc cccnnncteesencdveecedbecseumen 140 


Distinctive shape and improved appearance were obtained in this heavy-duty engine lathe 
by relating the operator’s vision, touch and reach to placement of operating controls. 
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INDUSTRIAL 








. 


Government swings into 
economic controls for a_ long- 
range military defense program. 
Meanwhile, 


continues to boom. 


general business 


NDUSTRIAL mobilization for de- 

fense is swiftly becoming a hard 
fact. It’s important here to under- 
score the word defense; for the pro- 
gram goes far beyond the immediate 
and even anticipated requirements of 
the Korean war, tough and exacting 
as this may be. Actually, we are en- 
gaged in an expansion of our mili- 
tary forces on a global basis, and this 
will call for plenty of production ef- 
fort and plenty of necessary govern- 
ment controls. 


The month in Washington has 
seen two major developments: (1) 
Passage by Congress of the Defense 
Production Act; (2) issuance of an 
executive order by the President 
establishing or designating certain 
agencies to carry out the functions 
and exercise the authorities granted 
him under this act. The two agencies 
most vitally affecting business are 
these: (1) The National Production 
Authority (NPA), established within 
the Department of Commerce as a 
“primary organization unit” of the 
department, and with functions that 
roughly parallel those of the War 
Production Board during the late 
war. (A number of the existing Com- 
merce Department industry divisions 
will be transferred to NPA.) (2) The 
Economic Stabilization Agency 
(ESA) with authority to control 
prices and wages. It has been de- 
scribed as a “skeleton OPA.” 

Other defense functions have been 
distributed among the regular gov- 
ernment agencies, such as the De- 
partment of Interior (petroleum, gas, 
solid fuels, and electric power), the 
Department of Labor (manpower), 
the Department of Agriculture 
(food), etc. William Henry Harrison, 
president, International Telephone 


Headpiece: Calibrating a production line of “‘Select- 
A-Range”™ electric ranges at plant of Landers Frary 
& Clark, New Britian, Conn. (See page 120.) 
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and Telegraph Corp., will head up 
NPA as its administrator. The ESA 
administrator, plus a nine-man wage 
stabilization board, have yet to be 
named. Overall coordinator of the 
mobilization program is W. Stuart 
Symington, who is also the chairman 
of the National Security Resources 
Board. 

Specifically, NPA will be “respons- 
ible (1) for determining require- 
ments of materials needed to main- 
tain national defense, the civilian 
economy, and established foreign 
policies of the United States; (2) for 
formulating and executing policies 
and programs by which the Ameri- 
can economy can meet these require- 
ments.” In short, it will administer 
necessary priority, allocation and in- 
ventory controls; and thus NPA will 
be a mighty important factor in the 
life of any product manufacturer and 
his design staff from now on. 


Inventory control and _ anti- 
hoarding measures were first on the 
agenda. This was obvious, since the 
Korean conflict has touched off some 
mighty fancy market fireworks. 


MONTHLY SCOREBOARD 


TREND IN FACTORY SALES OF 
SELECTED ELECTRICALLY OPERATED PRODUCTS 


SALES SALES 
roe dav | out 
P T CLASSIFICATION JUNE 1950 | JULY 1949 


MACHINE TOOLS 
a 





uP | 

STOKER: com 

ie 

com cw 

rot 
TELEVISION RECEIVERS 

WATER HEATERS te 
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Note: Compiled from available industry and government sources by 
the Market Research Department of ELECTRICAL MANUFACTURING. 


4 Comparison is for June 1950 as against May 1950 and 
June 1950as against June 1949. 
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Prices have zoomed to uncenscionable 
levels in many instances. Some ma- 
terials necessary to military produc- 
tion have been marked up as much 
as 300 per cent, according to pub- 
lished Department of Defense re- 
ports. Copper, for instance, has been 
commanding a pretty steep premium 
in the “gray” market; crude rubber 
has been driven up some 160 per cent 
by speculating interests; lead by 
some 33 per cent; and so on down 
the line. 

In all fairness, it might be said 
that not all the price hikes can be 
attributed to profiteering. It is nat- 
ural that in a time of emergency the 
inexorable laws of supply and de- 
mand have to operate. But beyond 
this condition there has been much 
unsavory speculation and hoarding. 
And it makes no difference what 
shade such operations take, gray or 
black, they are shady. 


Wheeling into position, NPA 
issued its first order—an anti-hoard- 
ing control regulation which sets up 
a list of “short-supply” materials sub- 
ject to inventory restrictions: List in- 
cludes the following: Benzol (basic 
in production of styrene for synthetic 
rubber and styrene plastics); gly- 
cerine; soda ash (important in pro- 
duction of aluminum and _ glass, 
among other uses); iron; steel (car- 
bon and alloy, including stainless) : 
iron and steel scrap; aluminum; alu- 
minum scrap; columbium; cobalt; 
copper metal: copper scrap; mag- 
nesium metal; manganese metal; 
nickel; all nickel and nickel scrap: 
tungsten; tungsten scrap; chemical 
compounds with recoverable tungs- 
ten; zinc; also nonferrous scrap not 
otherwise specified; natural rubber: 
synthetic rubber; high-tenacity rayon 
yarn; nylon staple and nylon filament 
yarn. 

In almost every instance, where 
metals are listed, the various types 
and fabricated forms are covered. 
The list as given here is of course 
not complete; it only highlights those 
products that may directly or indi- 
rectly affect the specification of elec- 
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Easier, Better Protection 
FOR LEADS AND WIRE CONNECTIONS 








a DOUELL 


Flexible Varnished Tubings and 


NONFRAYING .... 
ends cut cleanly and stay 
that way for constant pro- 
tection. 





FLEXIBILITY. ... 

slips around bends and 

corners without effort — 
x makes it easy to protect 

N hard-to-get-at spots. 


Easier to handle! That’s because Dieflex Varnished Tubings 
and Saturated Sleevings have extreme flexibility, good push- 
back, and smooth inside bores. TRY Dieflex and see how smooth, 
effortless assembly —even on tricky jobs — increases worker 
efficiency. 


You will like the top protection Dieflex gives your product, 
too. It has high dielectric strength, long life, and thorough im- 
pregnation. There is such a complete variety of grades, types, 
and sizes that your requirements can be filled exactly. 

Take advantage of the easier, better protection that Dieflex 


provides. Ask your nearest IMC office, today, for samples and 
more information. 


Saturated Sleevings 


SMOOTH INSIDE 
BORE .... 

prevents snagging and as- 
sures smooth assembly. 





= 


GOOD PUSH-BACK.... 
even higher grades can be 
shortened by pushing back 
one end to expose connec- 
tions for soldering. 


DIEFLEX PRODUCTS 


MADE WITH BRAIDED COTTON SLEEVING BASE 
Grade A-1 Magneto Grade Varnished Tubings 
Grade B-1 Standard Grade Varnished Tubings 
Grades C-1 and C-2 Heavily Coated Saturated Sleevings 
Grade C-3 Lightly Coated Saturated Sleevings 
Heavy Wall Saturated Sleevings 
MADE WITH BRAIDED GLASS SLEEVING BASE 
Grade A-1 Magneto Grade Varnished Tubings 
Grade C-1 Extra Heavily Saturated Sleevings 
Grade C-2 Heavily Saturated Sleevings 
Grade C-3 Lightly Saturated Sleevings 
Class H Silicone -Treated Varnished Tubings and Sleevings 


MADE WITH BRAIDED RAYON SLEEVING BASE 


Grade A-2 Varnished Tubings 


Dieflex Products Are Guaranteed to Meet Or Surpass NEMA and ASTM Standards 


INSULATION 


MANUFACTURERS CORPORATION 


DAYTON 2 
120 W. Second St. 
Phone Michigan 1391 


DETROIT 2 
Harry R. Brethen 
15 Lawrence Ave. 
Phone TOwnsend 8-2577 


*MINNEAPOLIS 3 

H. A. Holden, Inc. 
1208 Harmon Place 
Phone Geneva 5353 


"CHICAGO 6 "CLEVELAND 14 
565 W. Washington Bivd. 1231 Superior Ave., N. E 
dal aaa 
CE ntral 6-7320 SU perior 1- 2310 


Local Stocks Available 
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Grade B-2 Varnished Tubings 


MILWAUKEE 2 
312 E. Wisconsin Ave. 
Phone DAly 8-5359 


PITTSBURGH 22 
535 Smithfield Street 
Phone GRant 1-7100 


PEORIA 
W. C. Johnson 
101 Heinz Court 
Phone 2-7786 




















trically operated products and their 
components. 

In itself, the NPA order gives evi- 
dence of flexibility. Enforcement may 
be liberal; it may be tough. It all 
depends on how well industry can 
police itself, on how effectively it can 
refuse to do business with the manip- 
ulators that always crop up in criti- 
cal times for a fast dollar. Washing- 
ton sources indicate that NPA will 
ride along with manufacturers so 
long as the ratio of inventory to 
current manufacturing requirements 
does not exceed that prior to the out- 
break of Korean hostilities. Seasonal 
requirements will receive the neces- 
sary considerations. 


So far as price control is con- 
cerned, this is still behind the wings 
waiting for an appearance. Prelude 
to price-control action, and also an 
implied threat against profiteering, is 
the presidential order requiring the 
preservation of all sales records dur- 
ing May 24 to June 24—the period 
preceding the Korean conflict. Un- 
doubtedly this will serve as the base: 
for any future price-control action. 
Indications point to some action in 
this direction after the elections. 

Industrial production is zooming 
along at new postwar highs. And this 
situation is NOT due to military 
orders, for actually only limited con- 
tracts have been placed by the Armed 
Services so far. The big war orders 
are of course on the way; they will 
engage industrial capacity to a grow- 
ing extent by early 1951; but the 
present production boom is caused 
by an unprecedented public demand 
for both durable and nondurable 
goods NOW. TV sets, refrigerators. 
clothes washers and other appli- 
ances, and automobiles lead. 

August industrial production index 
(Federal Reserve Board) is estimated 
at 204, compared to 1935-39 average 
as 100. The July index was 197; the 
previous postwar high was 195 in 
1948. Every indication points to 
maintenance of high production 
levels for civilian goods. Moreover, 
in anticipation of this continued 
heavy demand and the influx of mili- 
tary orders, the call for machine tools 
and other industrial machinery and 
plant equipment has quickly broad- 
ened. 


So much for a quick picture 
of the industrial scene. Are there any 
danger signals? Yes. For one thing, 
it’s possible that the public may buy 





MATERIALS - COMPONENTS 


TREND IN MANUFACTURING CONSUMPTION 
FOR SELECTED ITEMS 


SHIPMENTS 
WULY 1950 
COMPARED 
JUNE 1950 
ELECTRICAL INSULATING MATERIALS?” 


AND 
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SHIPMENTS 
JULY 1950 
COM 
JULY 1949 
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Note: Compiled from industry and government sources by the 
Market Research Department of Evectrica, MANUFACTURING. 


& Comparison is for June 1950 as against May 1950 and June 
1950 as against June 1949. August against July 


b NEMA monthly index of domestic dollar sales billed. Components 
of index are: laminated products; manufactured electrical mica, 
special dry process electrical porcelain; varnished fabric and 
paper; vulcanized fibre 
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itself into a state of saturation. While, 
fortunately, there is no semblance of 
“panic” buying, the public is making 
commitments because it expects 
drastic cuts in civilian production as 
the military rearmament program 
gathers momentum. Yet, actually, in 
view of the nation’s enormous pro- 
ductive capacity, the military pro- 
gram may not unduly cut into civi- 
lian production. It would follow, 
therefore, that—despite the military 
requirements—civilian demand may 
eventually lag actual production. In 
effect, civilian consumers may be 
storing up durable goods to last them 
for a number of years ahead or, as 
one economist phrased it, “this is 
business borrowed from the future.” 

This viewpoint is reflected in the 
monthly survey-report issued by the 
National Association of Purchasing 
Agents. August business continued 
the “sharp upswing” reported in 
July; production and new orders in- 
creased steadily; but “there are in- 
dications that the movement has 
about reached the top and may level 
off on the high plane it has attained.” 
Military orders, say the purchasing 
men, have not had much effect as yet 
on the overall business situation. 

Statistics-wise, here are some high- 
lights: 

August employment hit an all-time 
high—62,367,000, (Source: Depart- 


ment of Commerce) ... . This tops 





by 750,000 the previous high marked 
up in July 1948. . . . Construction 
keeps on rolling, despite government 
efforts to curb such spending... . 
Awards for 37 states east of the 
Rockies totaled $1,549 million— 
another all-time high. (Source: F. W. 
Dodge Corp.) .... Personal income 
shot up to a yearly rate of $219 bil- 
lion in July, only $3,700 million 
short of the March rate, which was 
somewhat abnormal owing to vete- 
ran’s life insurance dividend pay- 
ments. (Department of Commerce). 

And the Korean-war-inspired buy- 
ing spree in July set consumer credit 
up to a new record high of $20,340 
million (Federal Reserve Board)— 
up by $660 million from June... 
But the new credit regulations of the 
Federal Reserve Board will serve to 
rectify this potentially dangerous 
condition. 


Metal market is pretty much 
of a boiling cauldron. Here is a 
roundup of latest market develop- 
ments (at this writing) : 

Copper market is confused. Ken- 
necott and Phelps Dodge are selling 
at 2214¢ per lb—for October. All 
other sellers (including producers 
and custom smelters) are moving 
copper at 2414¢. Imported copper 
brings an additional 2¢ a lb owing 
to the import duty. Prices in outside 
market are much higher. Conversion 
deals and gray market prices reported 
as high as 30¢. Scrap copper itself 
has been sold at over 27¢ in some 
instances. Supplies are difficult to 
secure. 

Meanwhile, August production of 
primary copper rose to 81,094 tons 
against 76,563 in July (corrected). 
Refined output totaled 108,465 tons 
compared to 96,734. Deliveries to 
fabricators increased sharply to 112,- 
083 from 95,983 tons. Stocks rose 
but slightly from 48,266 to 50,952 
tons. (Source: Copper Institute)... . 

Nine primary copper producers 
have been meeting with NPA Admin- 
istrator William A. Harrison to 
work out an allocation program... . 
The copper situation will be almost 
the toughest to handle, since even 
under normal conditions, the domes- 
tic supply position is statistically un- 
favorable. 


Primary aluminum metal re- 
mained unchanged at 1714¢ a lb 
while secondary aluminum prices 
have rolled up advances of 5¢ to 6¢ 
per lb. Some reports indicate that 
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In these critical times, the problem of steel 
procurement is more difficult than ever. That’s 
why we’d like to assure you that all of us here 
at Ryerson are ready to help you as much as 
we possibly can. 

Our telephone girls who take your call... 
our laboratory men... plant men.. . sales en- 
gineers . . . delivery men—all share the job of 
making every effort to serve you promptly. 

Because of the national emergency steel 
shortages are inevitable. But it is possible that 
many of your requirements may be among the 
carbon, stainless and alloy steels we have on 


Let us help with 
your steel problems 








hand for quick shipment. So for any steel need, 
contact your nearby Ryerson plant and we’ll 
all work shoulder-to-shoulder to serve you. 


PRINCIPAL PRODUCTS 


CARBON STEEL BARS—Hot 
rolled & cold finished 


TUBING—Seamless & welded, 
mechanical & boiler tubes 


STRUCTURALS—Channels, an- 
gles, beams, etc. 


ALLOYS—Hot rolled, cold fin- 
ished, heat treated 


PLATES—Sheared & U.M. In- 
land 4-Way Safety Plate 


STAINLESS—Aliegheny boars, 
plates, sheets, tubes, etc. 


MACHINERY & TOOLS—For 
metal fabrication 


SHEETS—Hot & cold rolled, 
many types & coatings 


JOSEPH T. RYERSON & SON, INC. PLANTS AT NEW YORK © BOSTON ©@ PHILADELPHIA ¢ CINCINNATI * CLEVELAND 
DETROIT ¢ PITTSBURGH © BUFFALO © CHICAGO « MILWAUKEE ¢ ST. LOUIS ¢ LOS ANGELES * SAN FRANCISCO 
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secondary grades are fetching about 
3¢ or 4¢ over published prices... . 
July production of primary aluminum 
metal reached 127,035.442 lb, com- 
pared to 120,800,774 lb for June. 
Annual production rate for primary 
metal is now approximately 1,450 
million Ib—17 per cent higher than 
in 1949. (Source: Aluminum Asso- 
ciation. ) 

Lead has moved up 2¢ a lb to 16¢ 
but more recently showed an easier 
tone. Incidentally, lead was the only 
important metal not included in the 
NPA inventory control order. . . 
Zinc prices jumped by 214¢ to 17144¢ 
per lb East St. Louis but outside 
market prices were reportedly much 
higher. Demand was sharp and un- 
fulfilled. 

Nickel is almost unobtainable, say 
trade sources, and prices quoted bor- 
der on the fantastic. Just an indica- 
tion: Nickel metal is officially quoted 
at 48¢ but scrap nickel has brought 
$1.50 a lb! . . . Cadmium has been 
boosted 25¢ per lb to $2.40 for sticks 
and bars. 

Steel, of course, is exception- 
ally scarce and prices are largely a 
matter of guesswork because of ter- 
rific premiums extorted in the gray 
market. Cold-rolled sheets are repor- 
tedly sold at $200, hot-rolled at about 
$180. These prices are about $50 to 
$100 over the so-called market price. 
Steel mills advanced prices on most 
items in September by $3 to $6 a ton. 
.. . Although present estimates place 
steel military requirements at no 
more than 4 per cent of total annual 
output of the mills, many sources 
feel that 12 per cent will be nearer 
the actual needs. 

Among the precious metals, plati- 
num is on a price rampage, with 
available supplies earmarked for in- 
dustrial uses only. . . . Latest advance 
added $13 per oz, making the official 
price $100 an oz in bulk. Outside 


market prices are of course higher. 


No stringencies in plastics supplies 
have developed yet, and no plastics 
materials, as such, are included in 
the NPA inventory control list. But 
benzol, which ranks high as a criti- 
cal material, is a primary raw ma- 
terial for the styrenes and phenolics 
—both essential in many electrical 
products components. . . . On the 
price front recent increases have been 
posted by a major producer of poly- 
ethylene and vinyl resins. 


Elecironic and electrical com- 
ponents are in a tight position—parti- 
cularly resistors. ... There are some 
reports of manufacturers seeking such 
components in Europe, also of cer- 
tain types of insulating materials. 
. .. But importing such requirements 
may be a headache for companies 
that have no experience in foreign 
trade. 


Electric motor sales and 
orders received in the first half of 
1950 registered substantial gains 


over the equivalent period last year. 

. Sales billed (all types) aggre- 
gated $136,862,987 this year against 
$111,934,611 last year or an increase 
of over 22 per cent. Orders received 
(also motors, all types) totaled $170,- 
399,488 vs $116,432,237, or a rise of 
46.5 per cent... . In fractional-horse- 
power motors, second-quarter 1950 
sales billed accounted for 3,991,342 
units valued at $38,677,463 compared 
to 3,331,741 units valued at $33,- 
391,332 in the first quarter... . Air- 
craft-type motors in particular are 
slated for steady increases as a re- 
sult of the rearmament program. 
(Source: NEMA member and report- 
ing companies only.) 

Other statistical highlights: Factory 
sales household vacuum cleaners in 
July were 11.9 per cent higher than 
in June, and topped July 1949 by 
72.9 per cent. (Vacuum Cleaner 
Manufacturers Association.). ... . 
Household washers dropped off by 


13.2 per cent in July compared to 
June but still were higher by 40.5 
per cent than a year earlier. ( Ameri- 
can Home Laundry Manufacturers 
Association.). Sales _ electric 
household refrigerators, ranges and 
water heaters were also off compared 
with June (VEMA member and re- 
porting companies.). . . . Vacation 
shutdowns was probably the cause. 
Rectangular tubes accounted for 
47 per cent of July cathode-ray tube 
sales. . . . July sales were off by 40 
per cent owing to vacation shut- 
downs, but tube sales for the first 
seven months of 1950 exceeded sales 
for all of 1949. (Radio-Television 
Manufacturers Association.) 


Stray Fields 

We may be in a seller’s market 
again, but farsighted manufacturers 
are going full speed ahead with their 
advertising and promotion plans. .. . 
Crosley’s allocating a cool $10 mil- 
lion to promote its 1951 line of TV 
receivers and household appliances. 
. . . There’s an obligation, say Cros- 
ley’s executives, to keep civilian econ- 
omy as strong as possible even dur- 
ing the critical period ahead. 





Synthetic mica may shape up as a 
vitally important material if any war 
emergency interrupts supplies from 
India. Did you overlook the 
article, “Progress in Synthetic Mica,” 
in our March 1950 issue? A letter- 
head request to the “Industrial Hori- 
zon” Editor will bring a compli- 
mentary reprint. 


Atomic energy research can benefit 
even the small business enterprise by 
the many byproduct developments in 
new materials, instruments, testing 
techniques, etc., points out the De- 
partment of Commerce in the August 
issue of its Technical Reports News- 
letter. . . . A copy is available gratis 
from the department’s Office of Tech- 
nical Services, Washington 25, D.C. 


Electrical Manufacturing f[pe Among feature articles scheduled to 


appear in coming issues @ Complete text of new Machine Tool Electrical Standards 


just issued @ Stampings in Electric Products @ Extending the Life of Electron Tubes 


e@ Mechanical and Electrical Factors in Servomechanism design @ Design Story behind 


a New Dictating Machine, an Honorable Mention Award. 
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Successful Design 


Demands a Broad 


HERE are two major aims of the 

Annual Product Design Award 
Numbers of ELECTRICAL MAINUFACTUR- 
ING—to stimulate the design engineer to 
greater achievement and to broaden his 
outlook on his job. Publication of ex- 
amples of what fellow engineers have 
done to merit Certificates of Award for 
excellence in product design should be a 
source of inspiration to others. It should 
also confirm the fact that successful prod- 
uct development is a coordination of a 
number of factors, not all of them strict- 
ly engineering. 

To get the broader viewpoint, the en- 
gineer needs to look at his work through 
management's eyes. The management, the 
engineering department is part of a team 
that strives to attain overall company 
objectives. In manufacturing, the basic 
aim is sales of the product at a profit. 
Hence the relation of engineering to 
sales has usually been stressed. It is not 
a one-way street. Often the sales depart- 
ment lays down the broad framework 
into which the product has to fit. 

Traditionally, ELECTRICAL MANUFAC- 
TURING has pounded away on the neces- 
sity of considering appearance styling 
factors. In past October issues we have 
shown how the professional industrial 
designer makes his contribution to that 
end and how his work is integrated with 
that of the development engineer. In this 
issue, two entirely different approaches 
to the problem are presented. In both in- 
stances, consumer products are involved. 
In one, the sales department hires outside 
talent and hands the result of that man’s 


Outlook 


efforts over to the engineering depart- 
ment as an accomplished fact. In the 
other, styling is an internal staff function 
subordinate to the product design en- 
gineer. Both overall efforts are successful. 

In other similar issues, we have tried 
to make engineers cost conscious. This is 
a sales factor, too, as products are usually 
designed to a competitive price level. This 
year we seek to make engineers cost con- 
scious in another respect, namely, quality 
as related to service. The manufacture of 
a TV set is a good example of what 
can be done because, despite the “service 
contract,” a company can lose its shirt if 
service costs get out of control. To the 


engineer, the answer is that quality must - 


be designed in: it is a matter of material 
and component specification. 

There is another ingredient in success- 
ful product design that is often taken 
for granted by both manufacturer and 
user——safety. Yet, somewhere during the 
course of development management 
should ask: Is it safe? Safe from shock 
not only when it leaves the factory door, 
but after the insulation has been service- 
baked for perhaps 10 years. One way to 
answer the question is to get posted on 
current thinking on the safe range of 
leakage current associated with any type 
or amount of insulation. 

When the product design is sound 
from an electrical and mechanical point 
of view, has styling consistent with its 
purpose, meets a market need at a price 
consistent with the quality level aimed 
at—and is safe—then it is truly a well 
integrated design. 
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ASTMAN KODAK was one of the nation’s 
earliest users of industrial or appearance design. 
In 1928—before industrial design was hardly 
recognized as a profession—a leading outside consultant 
was retained by the company and requested to study 
and suggest improvements in the more popular con- 
sumer products. He was also consulted as new products 
came along, and he gave to them, as well as to the older 
products he redesigned, a style characteristic of the best 
of that period. 

The success of that venture had the effect of not only 
helping to popularize photography in general, but it 
also helped attract additional attention to the field of 
design. Since Kodak’s work volume was growing, how- 
ever, in 1940 it became apparent to management that 
appearance design could well be made an integral part 
of engineering design. This would make it particularly 
effective because the dozens of unexpected little prob- 
lems that popped up daily could then be quickly solved 
—far more so than through remote control, however 
efficient the line of communication. Then came Pearl 
Harbor. All thought of design reorganization was 
shelved temporarily. 

When the war ended in 1945, the Kodak Styling 
Division became a reality. At that time it consisted of 
two persons. One was a member of the Camera Works 
engineering department who had demonstrated a talent 
for design, the other a former air force pilot who had 
majored in industrial art subjects in college. No can- 
nons were fired to mark the first day. It was just a 
natural result of normal evolution in industry. 

Styling is an uncouth word in a profession which 
prefers the term “industrial design.” Industrial design- 
ers point out that “styling” does not cover the ground, 
that it implies merely surface decoration, and that it 
does not bespeak a completely integrated design job. 

On the other hand, styling is precisely what industrial 
design is called at Eastman Kodak and everyone is 





New Eastman 16-mm sound projector is designed to look 
clean cut and professional. With each function separately 
motorized, film transport mechanism is divided into two 
independent assemblies. Base contains controls and ampli- 
fier for speaker which is separately housed 
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COORDINATED 


happy about the whole arrangement. The reason for 
this is that the business of designing precision optical 
instruments and photographic equipment is a very old 
art. It dates back to the last century and was fully ma- 
tured long before industrial design became a household 
expression. Optical science was basking in the mid- 
summer of adulthood when autos, radios, and refriger- 
ators were too fantastic even for Jules Verne. Like all 
venerable crafts, it had crystallized its principles and 
ordained a far-flung discipleship whose roots went deep 
into the rich traditions of concise design. Its hierarchy 
was a dignified and orderly one. Therefore, the unob- 
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One way to stop any “unstyled” leaks and to develop a family resem- 








blance in a group of unrelated products is to route finished engineer- 
ing drawings through the styling division. At Eastman Kodak appear- 
ance design is a staff function under the product design engineer that 
in turn can draw upon other technical services, such as die design and 


time and motion study, to keep the styling within practical boundaries. 








THEODORE G. CLEMENT, Superintendent of Styling, Eastman Kodak Company 


trusive insertion of a styling division into a well-estab- 
lished design engineering department at Kodak caused 
no great concern. 

Actually, product design and industrial design are 
very close. Had the latter nomenclature been used, it 
is possible that some qualifying comparisons could have 
been stimulated. Imaginary transits could have been 
set up and lines run. Over-lapping territories might have 
appeared which would have required directives from 
management but, because the small new department was 
designated as styling, no such comparisons were in- 
vited. Few in the photographic field could bring them- 





In addition to an increased efficiency in print making, as shown in the motion studies 
of the Kodak master power printer (top left) and its hand-operated predecessor (below), 
a modern styling touch was given it to facilitate cleaning and to eliminate sharp 


corners and projections. 
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Light traces show movement of operator’s hands. 


selves to believe that men with backgrounds ranging 
from ceramic design to dramatics could ever hope to 
tell a product engineer how to make a camera or a 
motion-picture projector. But their suggestions were 
all right as “stylists” whereas they would have been 
most unwelcome as “industrial design engineers.” This 
factor was of considerable help in assisting the styling 
personnel to achieve recognition. Complete acceptance 
of the new division and its work gradually became more 
obvious as time went on. 

Once launched, the styling division began its work 
by undertaking a campaign aimed at concepts of good 























proportion, color, and refinement of contour. The prod- 
uct design engineer continued to be in charge. He ran 
the show, made the presentation, and went into huddles 
with management. Although under this setup the design 
service offered by the stylists seemed at times relegated 
to the second violin section—because it was “too dif- 
ferent...” “too arty...” or “unscientific looking” 
common-sense designs were gradually established and 
styling was eventually accepted as an integral part of 
design because of this indirect approach. 

One of the first major operations undertaken by the 
division was that of developing a standard company 
trade mark. After considerable study it was decided to 
modernize somewhat the ancient ‘‘Kodak” logotype 
which had started as upper and lower case Cheltenham 
bold. 

On a red field, a new type was placed. It was Rock- 
well Antique which, while strictly modern and _ stand- 
ard, still resembled the older logotype to the extent that 
the general public never questioned the difference. Neith- 
er did many of our own people. The red field was made 
circular to permit the greatest range of application. All 
new products now carry this Kodak “‘spot,” which varies 
in diameter from 4 in. on a small camera to 6 in. on 
a 12-ft. long automatic paper processing machine. 

The next big move was to effect a change from the 
somber black finish with which all optical products at 
that time were manufactured. This required not a little 
diplomacy. All precision instruments had to be black 
or they would not look scientific: this had always been 
so. In time, Eastman commercial and industrial equip- 
ment was changed to a lively blue-gray, neutral enough 
to fit anywhere, and was trimmed in black and chrome. 
On more domesticated products, tans and browns were 
introduced. Standards were set up so that official Kodak 
red, whether baked, air dried or lithographed, now takes 
on the more stately and imposing nomenclature of 
5.7 R 4.30/13.1, if you are a Munsellian, or Dom. 
616 P. 65 R .14 if you are an IClI’er. (See also: “A 
Fundamental Approach to Color in Design” beginning 
on page 104). 


The next venture of magnitude, and one still in prog- 
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Diverse Kodak products are now styled in a manner that 
at least indicates the same parenthood. One element js 
the standard Kodak or Eastman (professional goods) 
‘tandard red spot trademark which varies in size with 
product dimensions. Use of chrome, gray and black theme 
gives family resemblance to miniature cameras which can 
be carried throughout the camera line. In a different way 
the chrome, gray and black theme was applied to the 
electrically operated roll paper cutter below to enhance 





ress, consisted of a conscious but subtle impregnation 
of all company durable goods with a ‘“‘theme’”’ or “fam- 
ily feel.”” In the past, different products were designed 
in different plants, often by different groups of engi- 
neers in those plants. There was little visible kinship 
other than company name. Products appeared on deal- 
ers’ shelves in a variety of shapes and patterns that 
might have suggested that they were even manufactured 
by ditferent or competing companies. 

This was a natural result of an established policy 
which allowed each project engineer a maximum lati- 
tude for the reasonable solution of his mechanical de- 
sign problems. In the days preceding popular interest 
in eye appeal, this course probably drew out the best 
from each engineer and benefited the company most 
substantially. But with every youngster: on the street 
style conscious—thanks in large part to Detroit—an 
overall program of smart appearance for the company 
line became mandatory. Obviously, most design engi- 
neers had neither time nor training to take part in this 
creation of a family theme, especially when several sepa- 
rated plants produced different classes and types of 
products. 

By the simple expedient of routing all finished and 
approved drawings through the styling division on their 
way to microfilming and reproduction, the loophole for 
any “unstyled” leaks is sealed tight. Each drawing is 
carefully scrutinized . . . so that Kodak products are 
appearing now styled in a manner that at least indicates 
the same parenthood. 

In addition, design themes are under way that do not 
stop with the product but tie in with packaging, adver- 
tising, dealer displays—right to the exhibition floor. 

It is impracticable within the scope of this article to 
go into any detail regarding development of actual de- 
signs. At Kodak the styling problem is complicated by 
the wide variety of goods manufactured. It ranges from 
a three-dollar box camera to room-sized precision equip- 
ment costing thousands of dollars. Under the Kodak 
plan, however, the aim is to create the impression that 
a heavy-duty theater projection machine was designed 
by the same hand that produces small 2 x 2-in. slide 
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its sales appeal at no appreciable cost over an all-black 
machine. Even industrial products such as this optical 
comparator below bear the familiar red “Kodak” spot. 
Styled to combine pleasing appearance with the sugges- 
tion of strength and dependability, the Kodak contour 
projector places operating controls within easy reach for 
maximum ease in operation. Much the same black and 
gray color scheme is carried in the electronic densitometer 
for color film (right) which also carries the trademark 
spot. This laboratory instrument was designed for fune- 
tional beauty to encourage accuracy and good _ house- 
keeping on part of operator. 





projectors for the living room. An 8-ft high gear in- 
spection machine seems to say “Kodak” just as much as 
an amplifier housing, or a 16-mm magazine movie cam- 
era, or a 4-0z glass graduate for the darkroom. In spite 
of the difficulties encountered, a goodly measure of suc- 
cess is usually attained, for there are always a few fea- 
tures of common heritage that become anchors to wind- 
ward in such a maelstrom of design problems. 

A great advantage that comes with the operation of a 
staff styling group within a large organization lies in the 
fact that the stylists have access to all the other special- 
ized groups within the company. The resources of mar- 
ket research, sales service, physical testing, plastics de- 
velopment, advertising, and standards are always at the 
disposal of the stylists. The findings from the chemical, 
electrical, optical, metallurgical, and electronics labora- 
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tories are periodically written up and disseminated 
among interested parties. All this information is avail- 
able to the stylists and is as handy as the nearest desk 
telephone. 

A glance at the accompanying illustrations discloses 
that Kodak styling is not sensational. It is just com- 
mon-sense design. Each Kodak product, large or small, 
must candidly withstand the test of honest interpreta- 
tion based on its functional purpose. The Pony cameras, 
for instance, look like what they are: sturdily built, 
easy-to-handle cameras. Laboratory and_ professional 
machines are purposely designed to look solid and sta- 
tionary—ready to do the job intended for them. Oper- 
ator position is always considered, with switches and 
controls easily accessible, thanks to the guidance of our 
time and motion study department. Corners and pro- 
truding parts are softened with curves and radii to 
eliminate accident hazards and to encourage good house- 
keeping. Where possible, smooth finish is used in place 
of wrinkle because it is easier to keep clean. 

Furthermore, industrial designers at Kodak are early 
taught the value of the die-making dollar. They soon 
learn that the photographic industry does not change 
models every winter—especially if the tooling budget is 
to stay within reason. Compromises between aesthetics 
and good mechanical design are a part of the standard 
daily diet, and the salient obligation of the styling divi- 
sion is to contribute to the company’s success. 

By way of caution, however, a styling group in any 
plant must be something more than a rectangle on the 
organization chart and a row of drawing boards with 
north-east exposure. Styling runs deeper than fancy 
titles, brass plates on doors, and exotic renderings tacked 
up in (intentionally) casual arrangement on corkboard 
display panels. To begin with, styling is a basic idea— 
and the idea had better be management’s, if the project 
is to work. Secondly, the styling personnel knows that 
design work is not always glamourous. They punch 
time clocks, report for work at eight in the morning, and 
often get their hands greasy. There are no rugs on the 
floor; no tea at four. They rub shoulders with tool- 

(Continued on page 236) 
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Engineering Development 
dared (0 sales 


OQ ENGINEER and produce good consumer 
products, the engineers must be sales-minded 
and the sales department, by the same token, 
must appreciate some of the engineering and manu- 
facturing problems. Where the product reaches the 
general public, as far as the engineering department 
is concerned, the sales department should represent 
consumer interest and handle matters of design that 
are purely aesthetic, namely: appearance and _ utility 
factors. At least that is the way the engineering de- 
partment is tied in with the broad objectives of the 
Crosley Division of AVCO Manufacturing Corpora- 
tion. The main goal is to gain wider market acceptance 
of its varied products in major home appliances and 
in radio and TV receivers. 
Product development is not an abstract thing; it can- 
not be carried on in a vacuum. To be worth anything 
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a product must be designed so that it can be manu- 
factured at a competitive cost. It must be sold to a 
discriminating public (in these lines, mostly women) 
and it must perform well in the ultimate consumer’s 
home. Our market research people, for instance, have 
found that 68 per cent of those who purchased Cros- 
ley TV receivers saw Crosley receivers in the homes 
of their friends. 

Manufacturing, sales and service are involved, as 
well as engineering and styling to say nothing of ad- 
vertising, purchasing, financial and last but not least, 
Management. The sales department is in a better posi- 
tion to ‘call the shots’ on consumer requirements than 
the engineers whose predominantly technical interest 
often makes it difficult for them to see the woman’s 
angle. Furthermore the sales department is closer to 
the buyer who, in the final analysis, is the boss. The 


Gar RELIMINARY WOOD MODEL SET UP REQUIREMENTS THAT LED TO 


In the development of a brand new product like a kitchen 
radio, setting of styling factors by the wood mockup (top 
left), with station pointer centered in speaker grille, 
challenged the engineers; led them to come up with com- 
parable circuit innovations that enhanced tonal quality. 
Only styling change in final product (left below) was in 
control knobs. Basie styling motif was echoed in clock 
radio receiver (below) available in several pastel shades. 
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At Crosley where consumer products are manufactured, the sales department sets 
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the broad pattern of design as regards sales price, appearance and competitive fea- 
tures. But the specific details of the latter evolve from the product development 


and engineering design groups, integrated with the experience of the sales, serv- 
ice and manufacturing departments through a Product Manager’s Committee. 


L. M. CLEMENT 


Technical Advisor to the General Manager 
Crosley Division, AVCO Manufacturing Corporation 


product can be the acme of engineering perfection and 
still not sell. 

Likewise, the product must be designed so that it 
can be manufactured in the Crosley factories with the 
plant equipment and under the prevailing shop prac- 
tices, or plans must be made far in advance of pro- 
duction to obtain the new facilities and set up the new 
methods for some radically new design. 

At Crosley, these varied viewpoints are brought to- 
gether in committees under the chairmanship of the 
Product Manager for each of the classes of product 
who is a sort of minister without portfolio. He re- 
ports to the sales manager organization-wise and is 
located in the sales department. He has no authority 
to force anybody to do anything, although he can 


1See ‘Put Yourself in the Homemaker’s Place’ by Carol W. Moffett, 
ELECTRICAL MANUFACTURING, October 1948, page 128. 
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knock heads together until an agreement is reached. 
He is the coordinator of design and manufacture in 
keeping with the desires of the management. 

On the Product Manager’s Committee which steers 
a development program from inception to production, 
the membership includes the manager of the product 
engineering involved, the works manager, the service 
manager and the director of purchases. Other mem- 
bers of these organizations may be called in from time 
to time as required. The engineering manager presents 
a viewpoint of advanced development and product en- 
gineering, the works manager is concerned with manu- 
facturing problems, the service manager with field 
service problems and the purchasing manager with 
materials and parts, their sources and availability. The 
product manager who serves as chairman brings in the 
sales viewpoint and the results of market research. 
Sales promotion and advertising influences are brought 
in also since it may not be desirable to discard features 
that have been built up by promotion over a long 
period of time. 

The contributions of each man to the product devel- 
opment program determines the progress of the work. 
It can best be illustrated by taking as an example the 
design of the kitchen radio receiver, which has received 
unusual customer acceptance. 

The idea of this special item was conceived by the 
general sales manager who saw the opportunity of 
capitalizing on the fact that a great deal of a house- 
wife’s work is done in the kitchen. He thought it 
should be styled to fit in with the ranges and refriger- 
ators and other fittings in the kitchen. Someone sug- 
gested that it should be designed so that suction cups 
could be added and the set fitted with a long cord so 
that it could be placed on the top of a refrigerator if 
desired. 

The idea was born, the product committee then pre- 
pared and issued an Engineering Development Author- 
ization covering a kitchen radio receiver. The E.D.A. 
was circulated to the sales department for comment, 
to the engineering department for an estimate of the 
cost of development and the time required to com- 
plete it, to the manufacturing department for its in- 
formation, recommendation and comments. The E.D.A. 
covering the description of the model or models, pro- 
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posed pricing and comments of the sales, engineering, 
manufacturing and patent departments was then sub- 
mitted to the Management Product Committee for ap- 
proval. This committee includes the general manager, 
the general sales manager, the manager of engineering 
and the controller. Approval of the E.D.A. automatic- 
ally approves the appropriation for the developments of 
the specific model or the group of models covered—in 
this case, the kitchen radio receiver. Not until this ap- 
proval is given, can the engineering department begin 
to make real contributions on the particular project. 

In this case where style appeal predominates, the first 
step was to develop appearance factors. Preliminary 
sketches were made, the best were selected and then 
color renderings were prepared. The most promising 
two designs were selected and mockups of the correct 
size and outward appearance were made under the 
supervision of the industrial designer. Final selection 
of the design was made from these mockups by the 
Product Manager’s Committee and the general sales 
manager. 

Even in the preliminary design sketches, thought was 
given to how the part would be made in the case of 
molded cabinets. Careful consideration was given to 
contours, thickness of section, draft, and how the cabi- 
net would be removed from the mold. 

After the mockup was approved, detail drawings 
were made and several model cabinets were fashioned 
in wood by a pattern shop. These pattern models 
were made to be exactly like the finished molded part 
in contour, section, and finish, since the actual mold- 
ed cabinet was to be painted. These cabinets were 
used in checking the design’ in discussions with the 
plastics molding source and in checking the perform- 
ance of the radio receiver. When changes were found 
necessary which affected the appearance in any way, 
the industrial designer was called in and the changes 
resolved. 

While this styling work was going on, the circuit 
development engineers and mechanical designers were 
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Styling features on ranges, such as providing a small 
oven in addition ‘to a large one, type of panel lighting 
and location of controls, are set by the sales depart- 
ment. Engineering is concerned with materials, finishes, 
chassis construction, wiring and selection of electrical 
components. Television styling is a job for furniture 
designers. Curved front cabinets and tube face framed 
by proscenium arch is intended to create theatre stage 
effect. Dual built-in antenna, fade eliminator, auto- 
matic gain control and picture locking circuits are 
problems handled by electronic engineers. 


working out the details of the receiver performance, 
the chassis design and the assembly of the chassis in 
the cabinet and the detailed design of knobs, escutch- 
eons and trim. 

It was decided to include in the design of this kitchen 
receiver some of the developments which had been 


going on in the engineering department. These in- 
cluded better signal sensitivity and better acoustic per- 
formance which resulted in employing a special bass- 
boost circuit and the proper loud speaker diaphragm 
resonance. With these developments it was possible to 
produce the same quality of music as is generally ob- 
tained with small console receivers having a larger 
loud speaker. 

On this receiver, as is the case with all Crosley prod- 
ucts, the engineering department works informally and 
closely with the manufacturing department so that the 
designs will embody the thinking of the production 
people and will result in a design which is economical 
to manufacture. A similar contact is maintained with 
the purchasing people so that wherever possible the 
design will include qualified parts which can be most 
easily obtained. 

At the time of the completion of the first engineering 
model of the chassis, and in some cases a major sub- 
assembly, a factory meeting is held to discuss the 
design in detail. This meeting is attended by several 
people representing different factory groups, a service 
department representative, a purchasing department 
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representative, the electrical and mechanical design en- 
gineers and a representative of the drafting room. 
The design is picked apart, piece by piece and com- 
ponent by component, the ideas and suggestions of all 
are discussed and decisions are made in regard to each 
point. The manufacturing people are particularly inter- 
ested in: 
1. Design for most economical production of tool 
parts, assembly of chassis and final assembly. 


2. Clearances for soldering and assembly operations. 
3. Tolerances and limits on mechanical parts. 
4. Test and performance specification limits on elec- 


trical parts and overall receiver. 
5. Makeup of subassemblies. 
6. Packaging. 
The purchasing people are interested in: 
1. Use of standard parts wherever possible.? 


2 See ‘“‘Components Varieties Brought Under Control’? by L. M. Clement, 
ELECTRICAL MANUFACTURING, February 1949, page 94, which describes 
among other things how the engineering department has set up a system 
whereby, through the use of a composite bill of materials and other charts, 
the application of standardized components can be assured in various mod- 
els of a line. Ed. 
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This is what Crosley engineers came up with when sales 
department asked for automatic defrosting. Tubular 
heating elements are attached to the upper and lower 
evaporator plates of freezer compartment. Timer oper- 
ates defrosting cycle once a day at selected hour. Water 
drains by pipe from warmed aluminum baffle to pan 
in compressor compartment where it is evaporated by 
heat from condenser and air circulation. Defrosting 
takes place from 2 to 10 min. Another novel feature of 
the Shelvador line is use of a one-piece (27 x 56 in.) 
breaker strip extruded from high-impact styrene ma- 
terial of light gray-green. Interior trim is gold color. 
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2. Availability of possible substitutions. 
The service people are interested in: 
1. Location of parts and subassemblies for ease of 
service. 
The engineering people are interested in: 

1. Design for good performance, including packag- 

ing and economical manufacture. 

2. Standardization of parts, sub-assemblies and as- 

semblies. 

3. Use of standardized parts wherever possible. 

The quality of the product is safeguarded by com- 
plete life testing and engineering approval of all com- 
ponents prior to inclusion in the design and the engi- 
neering test and approval of new items from produc- 
tion runs prior to use in production quantities. 

After the factory meeting, suggestions agreed upon 
are incorporated into the design. Development and de- 
sign work continues and the drawings and _ specifica- 
tions are prepared for the product and its packaging. 
Preliminary cost estimates are made at this time for 
guidance and further design considerations. Final en- 

. gineering models are built em- 
bodying the latest engineering in- 
formation based on the drawings 
and specifications and including 
the latest styling decisions. 

Depending upon circumstances, 
the following models are made 
for the following purposes: 

1. Underwriters’ Laboratories 
test and approval. 
| 2. Factory study and process- 

ing. 
: 3. Field test by service depart- 
ment. 
4. Final appearance for prepa- 
ration of sales and advertis- 
ing literature. 


(Continued on page 232) 
























































undamental approach 


Color is increasingly essential in product design, serving 


not only as an element of appearance styling but also for 


functional purposes. 





ISAY A. BALINKIN 


Associate Professor of Experimental Physics 


University of Cincinnati 


T IS a basic law of product development that in the 
initial stage of evolution and stabilization of de- 
sign the engineering components are first to reach 

a high degree of perfection. In the latter stages of de- 
velopment the design components dealing with appear- 
ance are given additional consideration ; they are shape, 
proportion, balance, color, texture and gloss. 

Henry Ford in his book ““My Life and Work” states 
that when he made a decision in 1909 to build only the 
Model T car, his remark: “Any customer can have a 
car painted any color that he wants so long as it is 
black,” was not received with any enthusiasm. But it 
was not until 1925 that Ford capitulated to color in an 
announcement in Motor Age. Today, the use of color 


PERCEPTION 







RADIATION 
(Physics) 
LIGHT SOURCE 






<> 
> 
DPRK 
MODIFICATION 
(Chemistry) 
COLORANT 









Fig. 1—The process of color vision: Color begins with 
radiation from a light source, the energy distribution of 
which is measured by physics. When light is reflected 
from some colorant, a product of chemistry, a modification 
of original energy is received by the human eye where 
physiological processes lead to sensation. The final stage 
takes place as a perception occurring in the brain or 
mind—a province of psychology. 
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But to properly use designed-in color 


in the automotive field is so common that it excites no 
comment; color is just another component. 

The same general acceptance of the need and impor- 
tance of color does not prevail in other fields. Cer- 
tainly, it does not apply to many types of electrically 
operated products. Yet, the trend to the use of color is 
steadily growing. Like Henry Ford most product mak- 
ers will have to capitulate to color sooner or later. This 
discussion proposes to explain the scientific basis of 
color, summarize the leading systems of color notation, 
and indicate how color can be chosen and controlled in 
production. In essence, this is an attempt to give the 
product design engineer the fundamental knowledge for 
the sound use of a potent design tool—color. 


Color—What is It? 


To define color in universally acceptable terms is an 
arduous task. After all, the criteria of a scientific defi- 
nition are consistency and usefulness. Because color 
finds so many different uses in science, art, and industry 
a single definition could not possibly serve all purposes 
equally well. 

To a buyer or user of equipment, the color of an ob- 
ject is a relatively simple concept. It is what the ob- 
server sees as distinct from, or in addition to, the shape, 
flicker and motion. Because shape and motion are as- 
sociated with the property of an object, color (in a re- 
stricted sense) is also commonly considered to belong 
to an object. 

Physicists deal primarily with the measurement of 
radiant energy; and to them the spectrophotometric 
curve is synonomous with color. Chemists use the term 
color in a generic sense, associating it with colorants: 
pigments, inks and dyes. Physiologists are likely to as- 
sociate color with the visual processes which take place 
when radiant energy is received on the photosensitive 
part of the eye. Psychologists look at color as a mental 
phenomenon arising from the activity of the brain cen- 
ters. Artists are concerned with the esthetic and other 
effects produced by color arrangements. 

The latter phase is also of importance to the product 
design engineer to whom a pleasing color in his product 
may mean that he has added a component that has eye- 
appeal to the consumer and thus aids sales. The engi- 
neer is also concerned with the uses of color to pro- 
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you must have a basic knowledge of the science of color, and 


a practical grounding in working color systems and methods 


of color specification, production control and tolerances. 


vide better visibility for his product, or to speed opera- 
tions, Or increase satety. 

A scientific definition of color, according to the mod- 
ern viewpoint, can be given only in operational form. 
Briefly, it means that the definition of color is valid only 
to the extent to which it can be expressed in numerical 
terms. It calls, therefore, for a description of a method, 
instruments and techniques by virtue of which color is 
measured. The validity of such measurements is at- 
tested by the fact that every color can be expressed 
uniquely in terms of numbers (actually three numbers 
are required); that to every set of three numbers 
(within a limited range) there is always a correspond- 
ing color; that, if one set of three numbers is equal to 
another set of three numbers, the colors are identical ; 
and finally, that when one or more of the numbers in 
a set are different, the colors will not look the same. 

Fig. 1 schematically represents various processes, sci- 
ences and factors involved in a “triple play” from light 
radiation to modification by colorant to sensation by 
the human eye and to final interpretation by the brain 
leading to color perception. Each of the four sciences, 
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physics, chemistry, physiology and psychology must be 
given equal importance in order to understand com- 
pletely what is involved in a simple statement “seeing 
color.” Any one of the factors considered above can 
and frequently does completely modify the color we see. 
It does not mean, however, that every problem in color 
requires a complete knowledge of all these sciences. 


The Physics of Color 


Radiant energy is defined by its capacity to do work 
and its properties in regard to speed of propagation, 
reflection, refraction, absorption and other factors. All 


© Upper curve 
Aaylight fluorescent 


‘\ en skyli At light sources 


Low-pressure 
Hg /amps 


100400 500 600 


millimicrons 


700400 500 


Fig. 2—Spectral energy distribution (equalized at 560 millimicrons) of some natural and artificial light sources. 
Upper curve, graph D, corresponds to daylight fluorescent, showing discontinuities represented by the projecting 


rectangles. 
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Lines in lower part of graph correspond to 





low-pressure mercury-vapor lamps with line spectra. 
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these properties can be evaluated in numerical terms. 
By proper means it is possible to analyze the composi- 
tion of radiant energy from any given source in regard 
to its wavelengths and relative intensity distribution. 
Light is visible radiant energy and its spectrum is con- 
tained within a practical range of 400 to 700 milli- 
microns. Different regions in the spectrum are im- 
perceptibly blended one into another, yet for the pur- 
pose of convenience spectrum colors are graded with 


I. C. I. System of Colorimetry 
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1. Three standard illuminants, A, B, and C, are used. II- 
luminant 4 provides an energy distribution corresponding to 
that of an incandescent light (black body) operating at a 
temperature of 2854 Kelvin; illuminant B, representative of 
noon sunlight with equivalent black body (color) temperature 
of about 5090 K; and illuminant C, corresponding to average 
daylight from overcast sky and an equivalent black body (color) 
temperature of about 6800 K. 

2. Condition of observation: incident beam of light at 45 deg, 
viewing direction perpendicular to the surface of specimen. 

3. Reflection comparison sample: freshly prepared surface 
of magnesium oxide. 

4. Selection and specification of three primaries. 

5. Response of the “standard observer” to equal energy 
spectrum in terms of three primaries. 

6. Procedure for computation of the results. 

The LC.I. method of color specification replaced the un- 
certainty of a “normal” observer, t.¢e., the uncertainty of 
physiological and psychological aspects of color, by substitut- 
ing in his place a set of curves giving the equivalent response 
of a “standard” observer. The curves for equal energy spec- 
trum in terms of three primary light sources are given in 
Fig. 4. The meaning of these curves is schematically illus- 
trated in Fig. 5. Light from an equal energy light source S. 
is dispersed and a narrow beam of a single wavelength is 
directed to the right side of the divided photometric field. 
The left side of the field is illuminated with three primary 
light sources 


Sz. SF and Sz 


whose intensities are under the 
control of the standard observer. The settings are made until 
the left field matches the right ‘field. For each wavelength 
used, a different amount of each primary is required. These 
amounts are represented in Fig. 4. As can be seen from the 
curves for some monochromatic wavelength only two _ pri- 
maries are necessary. In order to match spectral wavelength 
at 578 millimicron equal intensities of sources 


Sz and S¥ 








stimuli 


Fig. 5—Schematic rep- 


mine tristimulus values 


for spectrum stimuli. 


the following names: violet, 400-450; blue, 450-500; 
green, 500-570; yellow, 570-590; orange, 590-610 and 
red, 610-700 millimicrons. Sunlight through a glass 
prism, for example, forms such a spectrum and the 
energy. distribution can be measured in absolute or 
relative terms. Spectrophotometry provides us with 
such a graphical representation, as shown in Fig. 2 for 
various natural and artificial light sources. 

[It should be always remembered that the surface 
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are required. In this, so called psychophysical system, the 
psychological element is left only to the extent that a standard 
observer is represented by a set of equivalent stimuli in terms 
of which any other color can be represented by the relative 
amounts of three primary light sources. 

In order to convert these curves into a more usable form, 
the amount of primary stimuli necessary to match spectral 
light (tristimulus values of the spectral colors) are converted 
into chromaticity coordinates by the following ratios: 


a ¥y z= 
M0! OSS [eS and Z2==>—> 
A+t+Y+Z H+ YVt+Z xa+y+Z 


Now, since + +y+2s=—1, only x and y are sufficient to 
define the locus of spectrum colors. In Fig. 6 the locus of 
these points is plotted in x, y coordinate plane, called chro- 
maticity diagram. It is the heart of the I. C. I. colorimetric 
system. The horseshoe boundary of the diagram represents 
spectral colors starting with the lower left end at 400 milli- 
microns and following upward around the bend down to the 
other end at 700 millimicrons. A triangle constructed with these 
two points and the “Illuminant” point contains within its 
boundary all purple colors. All real colors are located within 
the confines of the curve and a straight line. Two of the three 
hypothetical primaries are shown at + =0, y=0 and at 
x=0, y=1, the third primary would be located at +=1, 
e=% 

Any source of light having a known light distribution can 
be evaluated, and its corresponding point located on the chro- 
maticity diagram. The procedure is to determine the relative 
amounts of the three primaries (the tristimulus values), and 
from these, by the transformation given above, determine the 
values of x and y. Because of the validity of the additive 
principle, known as Grassman’s law, the evaluation of tri- 
stimulus values is reduced to a simple, though relatively 
cumbersome, problem in arithmetic. Among the important 
light sources, that of illuminants 4, B and C, equal energy 
spectrum and black body radiators operating at different (color ) 
temperatures are plotted in Fig. 7. 

For surface colors the calculations involve knowledge of 
spectral energy distribution of a particular light source, spectral 
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color of an object is an aspect of the luminous energy 
reaching the eye. It follows, therefore, that if the light 
source does not produce that energy in one or another 
region of its spectrum, it could not possibly contribute 
anything to the color as seen. (The exception, which 
will not be considered in this discussion, is the lumi- 
nescent property of some substances.) Thus, for ex- 
ample, a source lacking in red radiation cannot make a 
surface look red. By reflected light we see the energy 


CHROMATICITY DIAGRAM 
of the 


1.0.1. SYSTEM 






Trichromatic coefficient y 
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Trichromatic coefficient x 


Fig. 6—Chromaticity diagram (x, y plane) of the I.C.I. 


distribution of reflectance from a given sample and the equiva- 
lent stimuli from the three primary sources necessary to match 
the reflected components wavelength by wavelength. Again, 
standard computation procedure will give the tristimulus values 
Y, ¥ and Z from which chromaticity coordinates + and y can 
be computed. The numerical value of Y is a measure of re- 
flectance relative to magnesium oxide. This value of Y in addi- 
tion to * and y constitutes one form of a numerical psycho- 
physical specification of color for a stated illuminant. Jn this 
form it is the definition of the color of a given sample. 
Because the values of x and y do not describe color in a 
familiar and easily visualized manner, further steps are re- 
quired. The values of x and y are plotted on the chromaticity 
diagram from which dominant wavelength and purity are 
determined. To make this procedure clear let us, as an example, 
determine these specifications from the spectrophotometric 
curve in Fig. 8 By using available computation forms, and 
taking the summations at 10-millimicron intervals, we obtain 
the following tristimulus values: X — 12,829, Y = 19,189 and 
Z = 28,735. These numbers represent the relative amounts of 
the three I.C.I. primaries which, when combined additively, 
will match for a standard observer the light reflected by the 
sample when illuminated with illuminant C. A further step 
involves computations of the chromaticity coordinates. This 
gives us + = 0.2111, y= 0.3159 and Y = 19.19 per cent. Plot- 
ting x« and y on the chromaticity diagram, Fig. 6, we locate 
point P. A still further step involves drawing a straight line 
from the illuminant C toward the spectrum locus to find the 
point of intersection giving us the dominant wavelength of 
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that is modified by the colorant; and such modification 
is always a reduction in intensity. A striking demon- 
stration of this effect is the most unnatural appearance 
which objects with familiar color assume when illumi- 
nated with sodium vapor lamps. Because the spectrum 
of this source contains practically no energy except in 
the narrow yellow portion of the spectrum, the only 
color visible belongs to the same spectral region. 
Sometimes complications arise because there is an in- 
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Fig. 7—Chromaticity of black body radiators depending 
upon the operating temperature. Perceptibility of chro- 
maticity differences: the distance from the point inside 
the ellipse to its boundary corresponds to 100 just per- 
ceptible chromaticity differences. There are about 4400 
such steps around the spectral locus and the purple line. 
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Fig. 8—Spectrophotometric curve of a blue-green sample. 
490.9 millimicron. By taking the ratio of the distances CP to 


CS we find purity expressed as 36.8 per cent. With automatic 
computers these values are determined in a few minutes. 
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finite number of ways in which the chromaticity of a 
given light source can be matched by an additive mix- 
ture of two or more spectral regions. Thus, for ex- 
ample, a highly saturated yellow can be produced by 
an additive mixture of green and red. And yet, under 
this illuminant, which human eyes may not be able to 
tell apart from the sodium light, a sample reflecting 
only in the yellow spectrum region will appear almost 





black. In many cases a knowledge of the spectral energy 
distribution of the light source is essential before the 
color of a reflecting or transmitting sample can be 
evaluated. 

Another fact frequently disregarded is the effect of 


secondary light sources. By that we mean the effect 
of indirect illumination coming from surfaces receiving 
light from the primary source. A north exposure win- 
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ASES of the Munsell System are three visual color at- 

tributes: “hue,” “value” (lightness), and “chroma” (satu- 
ration). Directional characteristics of these variables form a 
geometrical figure corresponding to a cylindrical coordinate 
system. From the bottom of a vertical central axis, a neutral 
series of grays ascends from perfect black (Munsell Value 0) 
to perfect white (Munsell Value 10) in ten visually equidistant 
steps. A horizontal plane perpendicular to this neutral axis 
becomes a plane of “constant value.” In this plane the “hue 
circle” is divided into five principal hues: red, yellow, green, 
blue, and purple, denoted by R, Y, G, B and P. Further sub- 
division gives yellow-red (YR); green-yellow (GY); blue- 
green (BG); purple-blue (PB); and red-purple (RP). Thus, 
angularly spaced around each neutral point are ten visually 
equidistant hues. Further division into 10 parts then gives 
a potential of 100 hues. Hue notation runs from 1 to 10, with 
a letter identifying the principal division or subdivision. Each 
concentric circle on the horizontal “value plane” represents 
location of colors of the same chroma and value. These circles 
are one step apart in chroma. Since subdivision of the hue circle 
is based on perceptually uniform scales, opposite colors give a 
near gray, rather than a perfect gray, when mixed additively. 


A vertical cross-section through a Munsell color space or 
solid results in a “constant hue” plane (see chart, left, below). 
Where colors are arranged on levels of constant value, they 
obviously begin at the neutral axis and progress outwardly 
with increasing chroma of equal visual spacing. Chroma desig- 
nation is given by numbers, being zero for white, grays or 
black and extending as far as 16 for obtainable colors of high 
saturation. Availability of pigments which can give high chroma, 
limits extension of colors for each hue and value level. 

Munsell notation is written as Hue Value/Chroma, such as 
5R4/12; decimals are used for colors which fall between the 
integers of any of the visual color attributes. Munsell Book 
of Color contains about 1000 hand-painted samples. The ISCC- 
NBS method of designating colors developed by the Inter- 
Society Color Council* and the National Bureau of Standards 
is shown below (right). Simple descriptive words identify 
color domains within confines of the Munsell color solid. 


* Inter-Society Color Council is a unique organization of 20 national 
societies whose delegates, together with about 150 individual members, 
constitute the membership. Scope of the Council is to stimulate and 
coordinate the work in standardization, description, and specification 
of color and to promote practical application of these results. 





A color-plate showing a typical plane of constant hue in the Munsell system, as modified 


by value and chroma (degree of lightness and saturation). The color used in this repro- 
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(Right) The ISCC-NBS method of designating color. Shown here are the designations for 
Munsell red 4R to 6R. 


duction does not specifically match a speci- 

fied hue from the Munsell Book of Color, 

but the effect of the attributes of lightness 
and saturation are clearly indicated. 
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Effect of background 
on color. Each of the 
four small squares has 
the same reflectance, but 
appears of different light- 
ness. Another example of 
how background affects 
color: A colorant (print- 
ing ink) of the same hue 
was used to reproduce 
these two perforated 
strips, one on a white 
background, the other on 
black. Under strong il- 
lumination, an appreci- 
able color difference can 
be noted between the 
two strips. These color 
changes affect all three 
color attributes. Black 
background makes strip 
lighter, more saturated. 


dow in a color-shading department would be provided 
with a light of the quality which, in addition to its pri- 
mary energy distribution, will also contain energy re- 
ceived by reflection from the outdoor objects in front 
of the window. A sufficiently large red brick wall may 
account for a surprisingly large amount of secondary 
red radiation to affect the color-matching operation. 

Large as the differences are in the relative amounts 
of spectral regions associated with various conditions 
of sunlight and daylight, as shown in Fig. 2C, they ac- 
tually may have only relatively small effects on the per- 
ceived color. This is usually very discouraging to the 
physicists who would expect that a difference between 
a light source operating at say 2000 Kelvin and at 8000 
K should be easily detectable under all conditions. 
When both sources are in the same field of view the 
difference is easily appreciated. Not so when we are 
exposed continuously to one or another source of light. 
A piece of white paper looks practically the same during 
the day as it does at night under an incandescent light. 


The Chemistry of Color 


During the past hundred years, the chemical dyestuff 
industry has made tremendous strides in providing us 
with inks, pigments and dyes made synthetically at 
relatively low cost. The substance of these colorants 
is the second link in the chain leading to perception of 
color. In this connection the colorant serves as a modi- 
fier and it exacts a certain tax for redirecting the 
radiation traffic. In general some energy is reflected, 
some absorbed and the balance transmitted. When the 
material is not homogeneous, or when it is not com- 
pletely opaque, the particle size, shape, distribution, 
nature of the surrounding medium, thickness and type 
of backing will importantly affect the reflectance. 

The per cent of light reflected at each wavelength de- 
pends only upon the chemical nature of the substance 
and is not affected by the quality or quantity of the 
incident light. The effect of the angle of incidence will 
not be considered because it deals with the gloss char- 
acteristics. While gloss is a factor in color evaluation, 
its effects will be omitted from the present discussion. 

Chemical aspects of color are expressed most con- 
veniently by a photometric curve showing the relative 
amount of energy reflected by the colorant throughout 
the whole spectral region from 400 to 700 millimicrons. 
The measurements are performed on a physical pho- 
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tometer and expressed in percentages. (Several such 
curves are shown in Figs. 3A and 3B on page 244.) 
Thus a substance diffusely reflecting 100 per cent of 
the visible radiation will be called white. Magnesium 
oxide has been accepted as the base for 100 per cent 
reflectance. 

It is probably well to digress here in order to clarify 
what we mean by the color of a substance. When we 
say that 100 per cent reflectance corresponds to per- 
ception of white, we imply, as a matter of course, that 
the light source itself has a fairly uniform spectral en- 
ergy distribution. A light source radiating only in the 
red part of the spectrum would make the white paper 
appear red (even this statement may require further 
qualification). Therefore, when we consider the chem- 
ical properties which express themselves in color—the 
“usual” color, we tacitly assume that the object is 
viewed under the usual conditions of daylight, 7. e., 
fairly uniform and continuous energy distribution of the 
source of illumination. It is in this respect that the 
“usual” color acquires the characteristics of the prop- 
erty of the object itself. 

A spectrophotometric reflectance curve represents 
the behavior of the colorant; it is in fact the expression 
of its chemical nature in relation to light. As the chem- 
ical nature is subject to change under various physical 
and chemical agents, so we will expect also a change 
in spectral reflectance characteristics. 


The Physiology of Color 


The nature of the optical receptor system—the 
human eye—and the mechanism of conversion of light 
energy into a photochemical response constitute a prob- 
lem in physiology. When light strikes the retina of the 
eye, the cone and rod receptors begin to generate “‘ac- 
tion potentials” in a series of discrete electric impulses. 
These minute electric currents are conducted to occipital 
lobes located at the base of the brain. 

About 92 per cent of the male population can be 
classified as having normal color vision. Among women 
only about one-half of one per cent has some defect 
in color sensation. The evaluation of one’s ‘color vision 
performance cannot be done without specially developed 
equipment under guidance of a properly trained oper- 
ator. Whenever the requirements of a color-matching 
operation are particularly severe even observers with 
normal color vision show appreciable variance. The 
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Ostwald Color System 










5 





Ostwald triangle showing how a specific full-color hue is modified with white and black. (The color used in this 
reproduction does not correspond to any Ostwald color chip, but the illustration will serve to show the degree of 
modification.) Right, the Ostwald method of notation for the various positions in the triangle. 





represented by a double cone. Vertical (neutral) axis 
consists of an 8-step gray scale, white on top and black at 
bottom. Owing to practical limitations, reflectances in terms 
of magnesium oxide are chosen as 89 per cent for white 
and 3.5 per cent for black. Intermediate gray scales are 
in logarithmic order for the white content, WW’, thus: 


ot of colors in the Ostwald system is 


a c e g 1 l n and Pp 
89 56 35 22 14 89 5.6 aa. 


with the corresponding percentages of black content, B: 
11, 44, 65, 78, 86, 91.1, 94.4, and 96.5 both adding up in 
each position to 100 per cent. Numerical choice of the scale 
is based upon what Ostwald judged to give a visually 
uniform gray interval. 

Vertical plane through the neutral axis gives a cross- 
section, one side of which is shown as an_ equilateral 
“Ostwald hue” triangle (left, above). Left side of triangle 
corresponds to neutral axis with white and black at top 
and bottom. Third apex of the triangle is occupied by a 
full-color, pa, representing a surface color of maximum 
attainable saturation. Between a and pa, six colors are lo- 
cated produced by an additive (revolving sector disk) mix- 
ture of these two components—they are called “light clear 
series.” Similarly a mixture of p and pa results in another 
series of six colors called “dark clear series.’ Inner por- 
tion of triangle is filled with 15 additional colors so pro- 
portioned that in downward sloping direction they have 
the same black content, while those sloping upward have 
the same white content. 


sensitivity of the human eye to color is attested by the 
fact that under optimum conditions of observation as 
many as ten million colors can be identified without 
two of them appearing the same. 

Color vision is affected by the general health of the 
observer ; it is affected by some drugs and it changes 
progressively as we grow older because of the in- 
creased pigmentation of the macula, a yellow filtering 
membrane about 3 mm diam covering the central por- 
tion of the retina. 

Even though it is not known exactly how the mech- 
anism of the eye responds to light in various areas of 
the visible spectrum, it is well established that human 
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Color notation system in the triangle employs first letter 
to represent white content; and the second, the black con- 


tent. For example, ne, indicates that W = 5.6, B = 65 
which add to 70.6, the rest being the full-color, C = 29.4, 
as it follows from the fundamental Ostwald equation 


W+ B+ C = 100 per cent. With this choice of relative 
proportions of white, black and color content, the vertical 
arrangement of colors in a triangle has the same ratio of 
C/W" which corresponds to colors of equal purity, the so 
called “shadow series.” 

A numerical five designation is used before the color 
notation, derived as follows: Along the equator of the 
double cone is a ring of full colors, divided into 24 selected 
hues. The choice of hues is governed partly by equality 
of visual separation and by the requirement that opposite 
hues be exact complements, t.¢c., an additive mixture will 
result in a gray. Since both requirements cannot be fulfilled 
at the same time, visual differences in the hue circle are 
not quite uniform. Hue numbers begin with yellow as 1 
and extend to 24%. Third edition of Color Harmony 
Manual (which contains 943 hexagonal color chips) is the 
best practical exemplification of the Ostwald System; it in- 
cludes an additional set of 6 hues bringing the total to 30. 

It should be noted here that every color can find its 
unique notation in the I.C.I., Ostwald, Munsell or any other 
valid color system, with each system possessing its own ad- 
vantages and shortcomings. Moreover, it is possible to make 
an exact translation so that a color notation in one system 
can find its equivalent in the other systems. (2) 


vision is trichromatic. By trichromatic we mean that 
only three specific receptors are necessary and sufh- 
cient to account for every color one can see. This is 
the basis of modern colorimetry in which by blending 
three known, sometimes called primary, sources a match 
is secured for the test sample. 


The Psychology of Color 
If we define psychology as a science dealing with 
mental effects of various stimuli upon us or within us, 


color is an important branch of such studies. Light 


and color cannot be omitted in the pattern of human 
(Continued on page 242) 
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E. W. Butler 


Jury of Award impressed by variety and 


Largest number of manuscripts yet received, highest achievement in integrated de- 
sign, widest range of electrically operated products made judging unusually difficult. 


FRANK J. OLIVER, Editor, ELECTRICAL MANUFACTURING 


Each year the number of manuscripts entered in the 
ELECTRICAL MANUFACTURING Product Design Awards 
Competition has increased. This has again been so in 
1950. But even more marked was the general level of 
the entries. Most of the products appeared to be well 
engineered. In fact it was hard to pick flaws in them. 
And the stories of their development confirmed sound 
judgment in decisions reached on design principles 
and the choice of materials and components to accom- 
plish the desired result. 

In the final analysis, it was the broad factors of the 
overall accomplishment that drew the highest ratings 
by the judges. All those who received Certificates cf 
Award sponsored products that passed muster on a 
number of counts. The design was sound mechanically 
as well as electrically. Some point in originality was 
established. The product supplied a need, served a use- 


ful purpose, was economical of materials and not difh- 
cult to manufacture. External appearance had been 
considered in relation to internal mechanical require- 
ments and to operator efficiency and convenience. The 
product met today’s standards of form, finish and color 
—or where such esthetic values do not apply—to form 
factors such as compactness and manufacturing facility. 
In reviewing initial ratings, the judges took into account 
relative complexity of the problem facing the designer, 
a fact unrelated to size or multitude of little problems 
solved off hand. 

Those who missed out can console themselves that 
the competition was keen and the decisions often hair- 
splitting. Those who received Certificates of Award 
can feel justly proud of a real accomplishment and 
accept the accolade of fellow engineers without the 
engineer's over exaggerated modesty. 


E. W. BUTLER, Director, Radio Division, Federal Telephone and Radio Corporation 


As I reviewed the entries in the annual ELECTRICAL 
MANUFACTURING Product Design Awards Competition 
I was constantly impressed by the variety of products 
and the ingenuity which was apparent in their design. 

I suspect that my fellow judges found as I did that 
the high quality of the manuscripts submitted made 
judging extremely difficult. The competition was so 
keen and there was a tendency to give so many of the 
entries a very high rating that I feel I should congrat- 
ulate not only the winners but all who entered. 





Of special interest to me was the evidence of team- 
work between mechanical and electrical engineers and 
their consideration of the production man’s problems. 
It is this teamwork which has made possible the notable 
advances in the electrical and electronic fields. 

The products, problems and solutions pointed up 
more clearly than anything I have seen recently what 
remarkable results engineers, designers and production 
men can achieve when stimulated by competition in a 
free economic atmosphere. 
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John Vassos 


ingenuity shown in 1950 entries 


M. S. CURTIS, Director of Engineering, The Warner & Swasey Co. 


The excellence and wide variety of products in this 
year’s competition made the task of selecting the win- 
ners very difficult, but exceedingly interesting. 

Few of the manuscripts failed to do justice to the 
products described, although in some cases the final 
scores would have been higher had the authors empha- 
sized more of the design rather than the sales story. 

I was particularly impressed by the ingenuity of 


HERBERT C. ROTERS, Consulting Engineer 


The entries have been very stimulating and informa- 
tive to me and I am sure that the effort of correlating 
and presenting this data has been of great value to the 
writers inasmuch as it serves to give them a broader 
perspective of their overall accomplishment. 

I have been amazed at the generally fine quality of 
the manuscripts. Their diversification has been very 
broad, ranging from the purely electrical field of elec- 
tronics through instrumentation, business machines, 
electrical apparatus, home appliances, and machine 


the designers in solving the many problems encoun- 
tered, and the progress made in using mechanical, elec- 
trical and hydraulic functions in various combinations 
to obtain the greatest advantages of each system. There 
is increasing evidence that electrical and hydraulic 
systems are being considered as integral parts of any 
design and not as appendages on an otherwise good 
mechanical design. 


tools—truly a broad spectrum of American industries. 

These manuscripts show that American industry is 
putting forth a real effort to improve its product so as 
to render service to the public at a lesser cost. The 
wealth of new ideas and ingenious methods of accom- 
plishing old tasks in a better and cheaper way are also 
very reassuring to one who looks ahead in the imme- 
diate dark future to the pooling of engineering and 
research skills with industrial “know-how” in defense 
of the nation. 


JOHN VASSOS, Industrial Designer, John Vassos Associates 


What stands out most prominently in retrospect is 
the manifest care that was taken by each entrant to 
make his presentation lucid and impressive. This made 
the task of the judges much easier. 

Representing the industrial design profession, natur- 
ally I was very gratified to see that most of the entrants 
gave thought to the proper esthetics in the development 
of the products. The products that received Certifi- 
cates of Award definitely stand out in the care with 
which the esthetic principles were tackled as well as 
the functional. 

There is no question but that in American industry 
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today the industrial designer has taken his place next 
to the engineer and has contributed consistently not 
only to the beautification of a product but to actual 
cost saving in its production. It is also easy to see how 
such vital details as color, texture and selection of 
materials play in expressing function. But these factors 
can only be successfully coordinated with engineering 
design when the product is conceived as a whole in 
the early stages and when the engineer and industrial 
designer, together with the sales department, work as 
a team. This invariably results in a well-organized and 
successful product. 
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Magnification 25 times greater than optical ranges for routine 
_ laboratory work requires no more skill and training than the 
\ optical counterpart of this table model electron microscope. 





ELECTRICAL MANUFACTURING, October 1950 
































Permanent-magnet electron microscope 
for general laboratory service 


N LITTLE more than a decade, the electron micro- —_ quires 50-kv electrons for penetration of the specimen. 
scope has changed from a laboratory curiosity to Along with evaluation of functions, improvement of 

a fundamental tool of science. New clinical techniques § manufacture and operation of the vacuum system was 
being developed make it a standard medical tool now, studied. Fundamentally, the electron microscope is an 
and eventually a common laboratory electronic tube with provisions for 
instrument. Although it is inher- JOHN H. REISNER inserting and removing specimens 


ently complex—combining in one 
instrument a high vacuum, an elec- 
tron optical system, high voltage 
power, thermionic electron source, 
mechanical specimen stage and cam- 
era—to the technician using the in- 
strument it is merely a means to an 
observation just as is the simpler 


and photographic plates. To isolate 
the optical system from the vacuum 
pumps during specimen and _ plate 
changes, elaborate valving systems 
have been used, or complicated air 
locks and auxiliary vacuum pumps 
have been employed. A better ap- 
proach was needed that would admit 


and 
EDMUND G. DORNFELD 


Scientific Instruments Section 


and 


STEWART W. PIKE 
Director of Functional Design 


Engineering Products Department 


light microscope. Toward this level so little air that the pumping sys- 
of operational simplicity, reliability, and low cost the | tem could quickly recover a high operating vacuum. 
electron microscope must be directed to fulfill its log- From a cost standpoint the development of perma- 
ical destiny. Out of such an intent this table model nent-magnet energization of electron lenses justified a 
electron microscope was developed. research program to solve the problem. Simple sub- 

Analysis of user requirements showed that few ap- stitution of permanent magnets for lens coils resulted 
plications required the flexibility, magnification or in strong stray fields which demagnified and distorted 
resolution possible on the large, complex and expensive the image, but it was found that using the objection- 
research instruments. A rapidly variable magnifica- able stray field to energize a second magnetic lens gap 
tion range is not a necessity; direct-viewed image mag- — solved the problem. Since the microscope needs two 
nifications of 6000 times are adequate; resolution of stages of magnification, such a magnetic circuit proved 
detail smaller than 100 Angstrom units is not needed to be ideal. A 4-lb alnico 5 magnet occupied a volume 
for most specimens. These three operational simplifi- no more than the usual electromagnet lens windings 
cations have important implications. With fixed mag- alone, replacing 8 lb of transformer and filter chokes, 
nification, permanent magnets can energize electron electrolytic capacitors, resistors, cables and connectors 
lenses. Limiting direct magnification to 6000 shortens = and a three-tube current-stabilizing circuit. Savings 
the optical system and reduces vacuum volume. Reso- __ in parts and assembly costs are obvious. Not so obvi- 
lutions of 100 Angstroms (still 25 times better than ous but important is the increase in lens stability and 
with optical microscopy) eliminates a condenser lens —_ complete reliability obtained from permanent magnets. 
and mechanical means for alignment of the optical Symmetry of the magnetic field is essential in the 
axes, lens gap, but some asymmetry is permissible in the 

Not all the results of the user surveys led to simpli- energizing magnets since the low reluctance paths 
fication. Earlier instruments had attempted to reduce __ through the pole pieces are sufficiently long to make 
complexity by using a lower voltage which simplified the fields uniform across the gaps. During develop- 
the high voltage supply. However, it was determined ment, it was found that four rectangular magnets par- 
that microscopy, particularly in the biological field, re- _—_allel to the axis of the lens spool could be substituted 
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for a single cylindrical magnet without affecting the 
image. With this structure the magnets can be as- 
sembled after all soldering and machining has been 
done on the “spool” of the lens, Fig. 1. Since the spool 
must form two magnetic gaps and still be vacuum 
tight, the four joints are silver soldered while held on 
a mandrel. Because the bore is the locating reference 
for the entire optical system, it is reamed to size and 
the end plates are turned on the same centers. Usual 
tolerances are adequate for magnet dimensions since 
an adjustable yoke contacts one pole while the other 
abuts one of the end plates. 

In attacking the specimen and plate handling prob- 
lems two materials made possible new approaches 
which resulted in simplification. The first material, 
neoprene, was not new, but its use as a durable self- 
lubricating vacuum seal in kinetic vacuum systems was 
new. Its uniform physical properties gave adequate 
dimensional control of gaskets, and solved many pro- 
duction and design problems in connection with the 
vacuum system. The second material, silicone diffu- 
sion pump oil, with its chemical stability in contact 
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Fig. 1—Adoption of 6000 for maximum magnification, 
adequate for all but highly specialized work, permitted 
the use of a permanent magnet for focusing and simpli- 
fied design, power requirements, and operation. Driving 
potential of 50,000 volts for the electron gun is supplied 
by the cable entering a corona shield inside the spherical 
housing. Electron gun is sealed against top of lens spool, 
shown below, which incorporates a shielded permanent 
magnet energizing two gaps. Specimens are inserted in a 
stage, center, mounted on top of the lens spool as shown 
at right looking down on chamber. Circular element in 
chamber center is a beam-limiting aperture, the “conden- 
ser” lens. Specimen rod is withdrawn to show the stage. 


with air while hot, made it 
possible to pump air intro- 
duced with specimens and 
plates directly through the 
hot vacuum diffusion pump. 
This eliminated reducing 
the pressure in the system 
before connecting the hot 
oil diffusion pump and 
avoided complex valve sys- 
tems or time-consuming 
cycles of pump cooling and 
heating which would make 
operation inconvenient. 

The microscope _ stage 
moves the specimen across 
the electron beam so a wide 
area of specimen may be 
General practice 

has been to provide a door 

in the vacuum chamber 
above the objective lens for inserting a specimen hold- 
er into the stage mechanism with the objective chamber 
at atmospheric pressure. Vacuum valves or air locks 
must then be used to protect the oil diffusion pump 
and provide auxiliary means of prepumping the cham- 
ber before connecting the diffusion pump. 

In the design developed for the Permanent Magnet 
Microscope, Fig. 2, no door is necessary for the inser- 
tion of the specimen holder. The specimen stage is a 
4 ¢-in. bronze rod which slides partially out of the 
objective chamber for loading. Through a neoprene 
seal in the chamber housing, the rod is free both to 
move in and out of the objective chamber and to ro- 
tate about its axis without loss of vacuum. The speci- 
men is placed in a transverse blind hole in the rod, 
seating against the bottom of the hole. A smaller hole, 
coaxial with the specimen hole, continues through the 
rod to provide an opening for the electron beam. The 
specimen in its chamber is protected during insertion, 
and since the seal is wider than the specimen hole, no 
air is lost. 

Axial motion of the specimen rod provides lateral 


hhhhhtah 


viewed. 
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positioning of the specimen while rotational motion 
provides a transverse positioning, permitting viewing 
a large area of a specimen. Large specimen control 
knobs aid in fine control of the specimen, and also 
house and protect additional mechanisms. The right 
hand knob drives a screw-actuated plunger through a 
neoprene seal against a hardened plate on the end of 
the specimen stage rod. The left hand knob provides 
the transverse displacement through a 3:1 planetary 
friction reduction drive. 

Photographic plates are necessary in electron micro- 
scopy to detect the detail inherent in the electron 
image. To avoid graininess, long exposure and an 
auxiliary camera for photographing a fluorescent 
screen, the plate is exposed directly by the electrons 
stream. Therefore, the plate must be introduced into 
the vacuum region. Early practice employed extensive 
air locks or valving systems. In the new design the 
plate cassette, which permits handling a plate in a 
lighted room, snaps into spring clips on the photo 
chamber door which opens downward at the foot of 
the microscope column, as shown in Fig. 2. When the 
door is closed, the cassette is in a vacuum-tight cham- 


Fig. 2—Recognizing the advantage of quick pumpdown to 
operating vacuum, the photographic plate cassette can 
be inserted into the door of the photographic chamber 
while a sliding valve, right, seals off the chamber and also 
performs the functions of shutter and fluorescent screen. 
Rubber gaskets seal the joints vacuwmn tight and surfaces 


of castings are solder-coated. 
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ber of only 80 cc volume. During that part of the load 
cycle when the photo chamber is open to the atmos- 
phere, the chamber is sealed off from the main body 
of the microsphere by a valve plate sealed by a cir- 
cular rubber gasket cemented to the viewing cham- 
ber casting. The plate chamber is evacuated through 
the viewing chamber by sliding the valve plate off the 
circular gasket. 

The valve plate performs the several functions of: 
vacuum valve, fluorescent screen, photographic shut- 
ter, and means for removing the plate cassette cover. 
The upper surface of the 14 in. thick valve plate has 
a recessed circular area on which the fluorescent mate- 
rial is deposited where it is untouched by the seal. A 
knob at the right of the plate chamber of the micro- 
scope is pulled out % in. to a first stop for pump-out 
of the plate chamber. The plate is exposed when the 
stop is displaced by the thumb, and the knob is pulled 
2 in. to its extreme right hand position. This with- 
draws the valve plate and cassette cover permitting 
the electron image to expose the photographic plate. 
Once the valve plate is closed, air may be admitted to 
the plate chamber by pulling the relief valve at the 






































































left side of the plate chamber and the chamber door 
then may be opened. 

Mechanical design of the viewing chamber assem- 
bly was made difficult by the inability to use eco- 
nomical castings. The problem is exclusively one of 
vacuum tightness. Meehanite GC and bronze are the 
only materials sufficiently reliable to risk manufac- 
turing effort, but even these materials must be care- 
fully solder-coated inside and out. Castings for the 
viewing chamber need machining only on gasket sur- 
faces; all other surfaces are solder-coated. 

Since surfaces involving much inside machining, 
such as the plate chambers, cannot be inside soldered, 
it is more economical to machine solid stock. To 
provide shielding from external magnetic fields, the 
viewing chamber casting is of iron, Meehanite GC, 
soldered to the viewing chamber after all machining 
is finished. Two-piece construction is an advantage in 
machining. 

A small 50-kv electron gun used on an RCA electron 
diffraction camera in current production provided a 
source of illumination which fulfilled requirements of 
cost, size, and operational characteristics. The gun is 
supported on an accelerating anode by means of a 
neoprene gasket. The anode is turned from brass for 
vacuum tightness and to provide an X-ray shield. A 
neoprene gasket in the bottom surface of the anode 
structure provides a vacuum seal, permitting trans- 
verse movement of the gun while the microscope is in 
operation, to center the “hot spot” or unpredictable 
point of maximum filament emission. Screw plungers 
driven by knobs at the top of the microscope column 
position the electron gun. Plungers work against a 
spring in the knob at the top rear of the column. 
Instruments were designed to be built in quantities 
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of 25 to 100 in a “model shop” fabrication group, 
using standard factory shop tools and jigs wherever 
possible. All nonmagnetic parts are made of free 
machining brass for ease of fabrication, particularly 
in milling operations. Symmetrical nature of the op- 
tical system permits a large percentage of turning. 
Use of sand castings for the pedestal and pump hood, 
viewing chamber and manifold, and spun construction 
for the gun hood contributed greatly to reduce cost. 
The column design is small in volume, about 1 liter, 
with four basic assemblies joined at surfaces perpen- 
dicular to the axis. 

But viewing must be done at an angle to the axis. 
Experiments on a horizontal column disclosed short- 
comings and difficulties in gun adjustment and align- 
ment caused by a tendency to sag. Such an assembly 
takes up much more table area. Also the height was 
considerably greater than expected due to the necessity 
for mounting the diffusion pump vertically and using 
short vacuum connections into the miscroscope column. 

A vertical mounting eliminated these deficiencies. 
The diffusion pump is placed in parallel with the 
microscope column at its rear, causing no addition to 
height. But when operating an experimental vertical 
model, viewing at table height was found to be un- 
comfortable. To correct this, the column was tilted 
back 15 deg giving more normal viewing of the fluo- 
rescent screen. Problems of vacuum plumbing which 
might be produced by a sloping column but a vertical 
pump are solved by using a connecting manifold from 
the pump to the column, Fig. 3. The manifold is a 
solder-coated Meehanite casting. 

After operational fundamentals were established and 
before starting product design, careful consideration 
was given the apperance and form of the electron 
microscope to insure fulfillment of essential esthetic 
and psychological requirements. The policy of achiev- 
ing low production cost with no sacrifice of perform- 
ance or quality resulted in the rejection of any enclo- 
sures or housings not required for performance or 
safety. Experience has shown that enclosures added 
for decorative purposes are promptly and wisely dis- 
carded by operators as hindrance to operation and 
servicing. 

Taking the function of the components as the basis 
of external appearance, a pleasing exterior expression 
was achieved. The copper sphere, long the symbol of 
high voltage apparatus expresses the source of high- 
energy illumination. The wide-viewing port at the 
base indicates that the function is the presentation of 
a visual image. The satin chrome-finished cylindrical 
body, completely visible, expresses the axial symmetry 
of an optical function. It is no accident but rather the 
expression of similar functions that gives the perma- 


Fig. 3—Diffusion pump mounted as a unit directly be- 
hind microscope column keeps volume of passages to 
a minimum. Column is inclined 15 deg to provide more 
normal viewing of the fluorescent screen. Vacuum gage 
assembly is placed in space under fan motor. This com- 
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nent magnet microscope an overall appearance in mass 
and form somewhat similar to the light microscope. 
This similarity in form of the instrument, and in pos- 
ture of the operator during operation, contributes to 
the assurance with which the operator familiar with 
the light microscope will approach the electron micro- 
scope and have faith in its results. 

The vacuum character of the instrument is demon- 
strated by the pump-out pipe along the back of the 
microscope column. The dependence of the column 
upon external driving power is obvious from the high 
voltage cable that emerges from the copper hood and 
is anchored at the base. It was necessary only to 
protect the operator from the fan blades of the diffu- 
sion pump fan and from the interlock and power ter- 
minals. An aluminum casting makes an economical 
but harmonious cover. 

Careful consideration of finishes is important for 
apparatus that is subject to much handling and yet 
must be kept clinically clean. All cast portions and 
the photographic chamber are given an organic ham- 
mertone finish which hides minor irregularities and 
minimizes the labor involved in cleaning up the cast 
surfaces. An aluminum powder is used in a blue base 
in the hammertone formation to produce a pleasing 
blue-gray overall effect, while the silver flecking of the 
blue is complementary to the satin chrome of the other 
column parts, control knobs, and fittings. The copper 
surface of the spherical gun hood shows the texture of 
the spinning tools, and is protected from tarnish by a 
baked-on lacquer finish. The spinning tool marks and 
the external flat lip where the two hemispherical sec- 
tions are soldered together show that the structure is of 
lightweight metal and the large sphere therefore does 
not give the instrument a top-heavy appearance. The 
10-in. diameter of the sphere is determined by voltage 
breakdown limits. 

Since permanent magnets eliminate the need for 
lens power supplies, the new electron microscope re- 
quires only a highly stabilized (one part in 10,000) 
50-kv d-c supply. Such a supply was used as the driv- 
ing force for the large electron microscope, and had 
only the disadvantage of being large in size. With re- 
duction in size the only important advantage to be 
gained by power supply redesign, and with no guar- 
antee that such a unit could be designed small enough 
for desk mounting, the existing design was used in the 
new microscope. 

Division of the supply into two assemblies was 
based on functional differences—an oscillator-stabil- 
izer, and a rectifier-tripler. The oscillator-stabilizer is 
relatively small in size, and by a rearrangement of 
components it was possible to house it in an available 
economical cabinet suitable for table mounting beside 


pact arrangement aided appearance design; no en- 
closures or housings are employed except those essential 


the microscope. The rectifier-tripler system, where ar- 
rangement of parts is critical, was taken without 
change, and housed in a cabinet which may be re- 
motely located from the driver and microscope. 

Routine electrical design was required at several 
points such as the replacement of battery reference 
voltage for the stabilizer by a glow-tube reference. A 
demountable combination high-voltage cable connector 
and filament transformer was modified from an exist- 
ing design on the larger microscope. 

Where high voltages are employed, extensive safety 
precautions are essential, covering both protection 
during disassembly and protection following faulty 
assembly. A complete system of fail-safe circuit-com- 
pleting interlocks prevents turn-on of high voltage 
power unless all components are correctly in place and 
shielded. When protective hoods are removed ground- 
ing rods short out the high voltage before access to 
the voltage compartments is possible. The power sup- 
ply is protected during such shorting episodes by its 
high internal resistance and by overload relays which 
cut off plate power. All interconnecting cables carry 
a ground lead for protection against short-circuit 
shock. X-rays generated by the 50-kv electrons are 
shielded completely by the heavy vacuum walls, and 
by a lead-glass viewing window. 

The Permanent Magnet Electron Microscope as de- 
veloped meets every specification originally set up for 
it. Its operation is reliable under a wide range of 
operating conditions. Technicians can operate it ade- 
quately and confidently after a few minutes’ instruc- 
tion. Excellent scientific research is being done with 
it. And the instrument is being sold at approximately 
one-third the cost of the large commercial electron 
microscope. ooo 





for safety or proper operation of the instrument. High- 
voltage shield at top is spun copper; cover over diffu- 
sion pump is cast aluminum finished in blue-gray. 
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Three major units—oven, surface cooking and drawer—are 
designed for use singly or in combination in any desired 
arrangement for complete flexibility in home kitchen planning. 
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Domestic range in modular units 


assembled to user’s requirements 


OMESTIC electric ranges for the past twenty 
years have been of the same general fixed form. 

This conventional form consists of a working plat- 
form with built-in cooking facilities, a rectangular 
body which contains an oven and draw- 
ers or storage space mounted on a base. 
This form with the fixed location of 
working units or storage space in a rigid 
body makes all ranges look relatively the same. Only 
the arrangement of panels, variations of the location 
of surface units in the cooking top, type and location 
of controls, shape of handles or knobs and the treat- 
ment of lighting distinguish one range from another. 

Recognizing the need for something new and the 
danger of indefinitely adhering to a conventional form, 
particularly in this age of changing ideas, living hab- 
its, desires and requirements, a study of the subject 
was made to guide in designing a new range. This 
study revealed a striking and revolutionary consumer 
desire for a division of the working and storage units 
with the insistance that no compromise be made with 
any of the advantages in the highly developed precise 
range of today. It was the expression of a natural de- 
sire for some freedom in kitchen planning, and an op- 
portunity in creating individual arrangements to meet 
specific requirements at a moderate cost. To meet these 
desires the following broad design objectives were 
established. 

1. The design must be flexible. All working units 
must be self-contained to permit divided or separated 
installation as well as assembly into a range of con- 
ventional appearance. 

2. Retain the size of oven, type of surface cooking 
units and their controls used in the standard range. 

3. Installed units must be serviced from the front. 

4, Assembly and installation must be simple, requir- 
ing only common tools and usual service personnel. 

5. Range must comply with Underwriters’ Labora- 
tories requirements for flush or built-in installation. 

In considering the first objective, a standard table 
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top range, 40 in. long by 25 in. deep, with an oven 
and a multiple number of drawers was first analyzed. 
It was obvious, that in dividing it into sections, the 
first division would necessarily be vertical, cutting it 
in the center. One of the halves would 
consist of an oven, drawer and base; 
the other a surface cooking section, two 
drawers and a base. The second divi- 
sion, of both halves into horizontal sections, was more 
complex. At this point, the second design objective 
as well as other factors were considered. 

First, the oven was to be the same size as in stand- 
ard ranges, and the controls for the oven and surface 
cooking sections were to be an integral part of each. 
Second, ignoring cooking tops or top plates, all work- 
ing units were to be the same height or a multiple 
thereof for interchangeability. Third, cooking tops, 
top plates or separation plates were to be the same 
size dimensionally to keep tool investment at a mini- 
mum, and the base had to be common for any arrange- 
ment. Fourth, two optional units, a detachable back- 
splasher and a lamp assembly were to be available. 

Taking one of the previously divided halves of table 
height, allowing 4 in. for a toe base and allotting a 
space for a top plate as well as oven controls, the space 
remaining served as a module for the entire design. 
This determined, the division was complete. It made 
possible a flexibility in arrangement such as a simple 
recessing of surface cooking unit in a counter, an oven 
unit fitted in a wall, a range with oven at a convenient 
working level, double oven ranges and many more 
combinations to fit specific individual needs. 

The oven is the largest unit of the group and pre- 
sented the greatest number of problems. In addition 
to the design objectives previously mentioned, the oven 
had to be vented through the front, the door counter- 
balanced and provided with a “broil stop” or par- 
tially open position. Top plate had to be readily re- 
placed for oven-on-top-of-oven arrangements. Controls 
and wiring had to be protected both against injury 
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Fig. 1—Oven unit presented the greatest number of 
design problems: front venting, broil stop position for 
counterbalanced door, removable top plate, controls 
and wiring protected yet accessible from the front. Sec- 
tion diagram shows solutions developed for these prob- 
lems. Access to service space under oven is through 
subpanel on which accessories are mounted; wiring 
comes in through strain relief bushing at rear and is 
assembled by removing back cover before installation. 


during installation and spillage while the oven is in use. 

Although the interior was exactly the same size as 
that of a standard range oven, it differs in one impor- 
tant aspect. Because the unit is designed for possible 
installation into wall space, the venting must be 
through the door instead of top center or rear of lin- 
ing. Any change in vent area or location affects the 
oven heat distribution and requires rebalancing of the 
oven in order to get acceptable performance. Baking 
tests are the logical and acceptable method of deter- 
mining the heat distribution. An experimental oven 
fitted with a door with two vents at the upper corners 
was set up in the laboratory to make a preliminary 
study and evaluate the results of baking tests before 
constructing a model. Tests were made in accordance 
with ASA, NEMA, and other standards and specifica- 
tions for electric ranges. 

Glass wool was used as the insulating medium 
throughout the oven. Its thickness was determined to 
meet specified temperature limits on outer walls, in 
rear and bottom chambers, at controls and wire in- 
sulation located in them. In addition, watt loss had to 
be held below 55 watts per sq ft, the maximum 
allowable. 

In wall installations, Underwriters’ Laboratories re- 
quire that the temperature at any point on a surface 
adjacent to the oven or within a terminal compartment 
shall not exceed 90 C. Convenience level installation, 
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unlike the conventional range, has 
one or both sides exposed to touch 
in normal counter installations; there- 
fore, temperatures were decreased 
to a comfortable value so as not to 
be objectionable to the operator. In 
built-in where heat 
dissipation on the outside walls is a 
minimum, 


constructions, 


maintaining satisfactory 
temperature values is a_ problem. 
More insulating space than in a stand- 
ard range was necessary. The use of 
glass wool batts with a density of 3 lb per cu ft, 214 
in. thick around oven and 13% in. in door, proved ade- 
quate except for one small area opposite the top of the 
junction of door and body. 

The door used in the test was designed to rest against 
the oven lining flange at the top and had a space for 
air supply at the bottom. Since the lining flange pro- 
jected beyond the body approximately 1¢ in., the door 
was not tight against the body and vapor came out at 
the sides. To correct this, a labyrinth seal, shown in 
Fig. 1, was designed by forming a recess to clear the 
flange and stop the door against the oven body. A 
new door was designed which, when thoroughly tested, 
proved adequate by decreasing the wall temperature to 
safe limits. 

Broiling operations performed with partially open 
door generate hot vapors accompanied by some smoke 
that will discolor wall surfaces directly above. To 
avoid any such possibility, a detachable aluminum 
vapor baffle was developed to direct the vapors away 
from the wall and diffuse into the atmosphere with no 
effect on the wall. Only built-in installations require 
its use, and by making the baffle detachable, its cost is 
not included in arrangements where its use is unnec- 
essary. It is readily attached to or detached from the 
bottom flange of the oven top plate. 

Next in consideration was the location of controls. 
They could be either above or below the oven. The 
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Fig. 2—Surface cooking unit may be 
used alone or in combination with 
other sections. Platform top is the 
same as used for the oven top plate 
but pierced for the four cooking units. 
A seven-heat rotary switch controls 
each unit as in conventional ranges. 


upper location, in some of the proposed arrangements, 
offered convenience but the control knob temperature 
was objectionally high for the phenolic material or 
knob operation. Also, the control mechanism was lo- 
cated in a zone with too high an ambient for satis- 
factory performance. The advantage of safe tempera- 
tures and space already available below the door for 
servicing the door mechanism and other components 
outweighed the convenience of the upper location. For 
these reasons the position below the door was decided 
upon. When performance tests for an experimental 
oven were completed, the new range was designed and 
a model made from finished working drawings. 

The new oven unit body is made of one-piece welded 
construction to provide rigidity and strength without 
excess weight. The front and sides are one piece, 
flanged top, bottom and rear. A box-shaped member 
with a free sidewise fit is welded to the flanges of the 
wrap-around forming a wall or partition in the rear. 
This member was designed to serve several purposes: 
First, it forms a chamber for electrical connections; 
second, the top and bottom walls tie and effectively 
brace the rear of the body; and third, the wall sup- 
ports the insulation and provides a means for assem- 
bling and attaching the lining. Both the body and par- 
tition are designed to be easily spot welded at the 
flanges to eliminate marks on outer surfaces which 
would require costly polishing and cause panel distor- 
tion in subsequent porcelain enameling. 

Enamel chipping is always a problem to the designer 


Fig. 3—Drawer body is the same height as the sur- 
face cooking unit and takes the top plate used on 
the oven. For quietness, brass-lined drawer rails 
slide on steel guides. Four 
drawers and a top plate 
stacked on a base bring it to 
standard counter height. Base 
has toe clearance at front and 
is set back at the rear to per- 
mit flush wall installation. 
Backsplasher and lamp are 
accessories that can be added 
to any combination if wanted. 
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as well as to the enameler and carrier. Careful study, 
therefore, was made of all enameled parts to insure 
fewer losses and a better product by following good 
design practice for porcelain enameling. Oven corners 
are particularly vulnerable during manufacturing, ship- 
ping and installation. Wiping the cover coat at corners 
and bases is common practice to reduce chipping, but 
such an expedient was not followed on the new design 
because of appearance. The solution was in providing 
feet to raise the body off the floor. Two feet were em- 
bossed in the partition, and two in the front gussets. 

A bracket welded across the top front serves a dual 


















purpose; that of reinforcing the narrow section of 
body and a means of attaching and supporting the 
front end of the top plate. The top plate is hooked 
under the projecting legs of the bracket and attached 
to the partition in the rear with two screws. The lining 
assembly is standard range construction, and is secured 
in the body by two hooked bolts through the back par- 
tition. The door is pivoted at hinge brackets attached 
to a housing. The door quadrant and a steel roll 
mounted on an adjustable spring-actuated lever within 
a liousing results in a tightly closed door. Broiling 
operations, however, require an open door. By de- 
signing the roll to function as a stop for the quadrant 
the door was held open. The housing assembles on the 
inside of the body with screws from the front. Counter- 
balancing is obtained by horizontal tension springs, 
adjusting hooks and connecting chains riding on rolls. 

All units are designed for front servicing. The oven 
and other units are designed to be built more or less 
permanently into the kitchen, lining them up with stor- 
age cabinets, sinks or other equipment. For such in- 
stallations, it is desirable to make ordinary adjust- 
ments or repairs without moving the range. As men- 
tioned earlier, a space below the door was provided for 
service as well as for the controls. A height of 4 in. 
was considered ample for the purpose. In this space, 
three openings somewhat shorter in height are pro- 
vided in the body and have a two-fold purpose: They 
are clearance holes for the oven control, the automatic 
timer, the minute minder and also serve as arm open- 
ings for adjusting or replacing the control hinge 
mechanism, door counterbalancing springs, chain or 
pulley assembly. All the openings are eyeleted to pro- 
vide adequate strength against distortion or sagging in 
the enameling process. The space immediately behind 
the openings forms a protective chamber for the wir- 
ing and other components. 

Attached to the body in front is a subpanel on which 
the controls are mounted. The complete subassembly 
can be readily removed by disconnecting the wiring 
and withdrawing bulb and capillary from oven, or it 
may be tilted forward without disconnecting anything 
for convenient servicing. A porcelain enameled panel 
attached to the subpanel serves as a cover. The at- 
taching means is completely out of sight, yet readily 
accessible for disassembly in any arrangement. Long 


Surface 
cooking 
section 


Drawer 
section 


Base 
section 





studs are threaded a short distance with the end 
pointed for piloting in the blind assembly. A guide 
hole is provided in the subpanel to aid in locating the 
stud and recesses in the bottom flange of the outer 
panel to hide the heads. Loose panels have not been a 
problem since enough tension is produced during as- 
sembly in straightening the slight twist developed in 
firing. 

The oven control, a standard hydraulic type instru- 
ment with automatic preheat cut-out, has a long capil- 
lary connecting it to a bulb suspended in air within 
the oven by clips located in the upper righthand corner. 
The bulb position gives a true indication of the oven 
temperature, and every control is checked for accu- 
racy with recording pyrometers on the assembly line 
to insure precise performance. The long capillary and 
the appending bulb make replacement in the limited 
service space inconvenient. To facilitate changing, a 
guide tube is provided connecting the oven with the 
















Fig. 5 — Feet em- 
bossed at the front 
of each unit regis- 
ter into pockets on 
top of unit below 
for alignment; 
bolts at front and 
rear rigidly assem- 
ble a stack. Metal 
clips join stacks 
and seal the joints. 
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Fig. 4—An economy group 
consisting of an oven and 
a surface cooking unit pro- 
vides complete facilities for 
built-in or counter-mounted 
cooking. Or a large capac- 
ity range may be assembled 
to meet cooking 
needs. All units are insu- 
lated for wall installation, 
and are connected and serv- 
iced from the front. 


heavier 


wire chamber, flanged at 
the top end, and fas- 
tened at the lower end 
with a Speed Nut. The 
tube is located in front 
to afford easier manipu- 
lation of bulb and capil- 
liary in threading them 
into the oven. Since the 
capillary tube emerges into the oven at the front and 
the bulb is located at the top, an unusually long sec- 
tion is exposed to oven temperature which affected the 
control function; calibration was poor and the ampli- 
tude decreased. Although narrowing the amplitude has 
no adverse effects on baking, it reduced the life of the 
instrument. Both factors were corrected by use of a 
capillary tube with a very small bore which minimized 
the effect of temperature changes. 

The companion of the oven is a complete surface 
cooking unit, Fig. 2, that can be directly connected to 
a supply circuit and used alone for cooking operations. 
With the oven it makes an economy arrangement with 
complete cooking facilities or the nucleus of many 
possible groups. 

The body is a one-piece well-braced welded con- 
struction, similar to the oven, and porcelain enameled 
inside and out for permanence. Feet are provided for 
protection of enamel surfaces as well as for conven- 
ience in stacking and a means for fastening. To keep 
tool investment at a minimum, the platform top is made 
from the oven top plate and assembles in the same 
manner. The support bracket is the same for both ex- 
cept that it is attached to the oven by welding, and to 
the cooking unit by screws. The brackets are designed 
to support, hold down and locate the platform in the 
front, yet permit floating when expanded by heat. 

Trial shipments of complete units disclosed enamel 
chipping on the sides of the platform top due to con- 
centrated impact at the end of the bracket. This was 
corrected by forming a lug at 90 deg, and cementing an 
asbestos pad to it thus distributing the force over a 
large cushioned area. 

Important factors considered in the design of drawer 
and base units, Fig. 3, were simple inexpensive con- 
struction with adequate rigidity to support superim- 
posed units, a drawer quiet in operation, and designed 
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to take a top plate. In both units, the one-piece welded 
body design employed in the cooking unit was followed 
except that the rear wall is a simple channel shape 
instead of the box construction. Formed gussets re- 
inforce front corners. In considering the drawer, past 
experience with noisy ball bearings and roller action 
influenced the selection of a quieter, though more cost- 
ly, brass-lined drawer rail sliding in a steel guide. 
Limiting stops in the form of tabs prevent the drawer 
accidentally being pulled out too far. Panels with at- 
tached handles are used as drawer fronts and finished 
in porcelain enamel for color matching and perma- 
nence. The body and drawer are baked enamel. 

For extra storage capacity, four drawer units can 
be stacked on a base and covered with an oven unit 
top plate to make the assembly counter height. Top 
plate assembly is the same as the platform top on the 
surface cooking unit. 

The base is set back from the drawer unit front for 
toe clearance and at the rear to permit flush wall in- 
stallations. Four gussets reinforce the rear so that 
complete arrangements may be moved about without 
deformation. Finish is baked japan. 

Some protection against splatter on walls, as in 
standard ranges, is a necessity. A porcelain enameled 
panel, also shown in Fig. 3, is designed to be attached 
in the rear of any of the three working units by two 
channel-shaped brackets. The unsanitary crevice be- 
tween it and the cooking top is effectively sealed by a 
stainless steel molding snugly fitted between the two. 

To make the range complete a lamp assembly is also 
available. It consists of a bracket, lamp hood, lamp 
receptacle and cord assembled into a unit attached 
with screws to both the backsplasher and cooking top, 
making a substantially rigid construction. Overload 
protection is required, but since all users do not wish 
to have a lamp, a fuse receptacle, fuse and a connect- 
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ing wire are included with each lamp instead of the 
cooking unit to keep the cost of the latter at a mini- 
mum. When used, the fuse receptacle is assembled to a 
bracket in the rear of the partition on the cooking unit 
body. Access to the fuse for replacement is through the 
opening for the left rear surface unit. 

All units are designed to be easily, simply and ef- 
fectively assembled and fastened together, as shown 
in Fig. 4. Protective feet are provided on the oven, 
surface cooking and drawer units together with regis- 
tering pockets formed in the separating plate and the 
front top corner braces of the drawer units to properly 
position one with respect to the other. Matching holes 
in the feet and pockets as well as two sets in each 
adjoining side flange are provided for screws and nuts 
used in fastening them together. 

The use of screws in assembling two stacks side by 
side is impossible. Holes in side walls, where exposed, 
would not be acceptable. Simple light gage metal clips, 
Fig. 5, were tried and proved to be highly satisfactory 
fasteners. In assembly, they are placed between two 
sets of adjoining flanges or held against them if in the 
rear; while the stacks are forced and held together, 
the clips are bent over the edge of the flange by hand. 
This forms a rigid assembly that may be moved as re- 
quired in normal installation. 

Where oven-on-top-of-oven arrangement is required, 
the regular oven top plate is replaced by a separation 
plate which is identical to the top plate except em- 
bossed for the oven feet. The top oven is attached 
in the usual manner. 

When two adjoining panels are assembled to form a 
working surface where food is prepared and cooked, 
there is the inevitable and important problem of seal- 
ing the crevice. Three such points exist in the various 
assemblies; the point between two cooking tops, be- 
tween cooking top and side of oven, and between 
cooking top and backsplasher. Various materials were 
considered for a molding,.but primarily because of 
high temperature near the surface units, stainless steel 
was selected. In the case of two adjoining cooking 
tops, a standard T-section is formed with a U-shape 
at one end, hooked in the front and held snugly against 
the top surface by three sheet metal clips, and then 
locked in place by bending in the rear. 
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Sealing the space between cooking top and side of 
oven was a problem, for here the crevice varied in 
width from 0 to *%¢ in. depending upon the bulge of 
the panel. A modified L-section attached to the cook- 
ing top with three clips of two different lengths is 
used. By fitting it snugly in the center and by making 
the two outer clips a little shorter than the center, a 
bow is formed. When the two units are forced and 
fastened together, the corner radius develops a power- 
ful force causing the molding to fit tightly against the 
oven panel, 

Standard purchased electrical components such as 
the timer, oven control, surface units, switches and 
standard range oven and broiler units are used to 
keep down production costs and tool investment. Re- 
movable oven and broiler units are similar in con- 
struction having open-type elements threaded through 
a series of supported ceramic bushings in a rectangu- 









Fig. 7— Since each 
section is designed as 
a self-contained unit, 
ovens can be _ built 
into a cabinet and 
surface units recessed 
into a counter, with 
drawer space and ar- 
adequate 
need. 


rangement 
to individual 
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Remove knockouts before assembly 


lar metal frame to which connection blades are also 
attached. The broil unit has a double element and 
serves the two-fold purpose of broiling and baking. 
An auxiliary bake element furnishes the additional 
heat necessary for browning top surfaces in baking 
operations. The oven unit rating including the 300- 
watt auxiliary is 2300 watts, and the broiler is 2500 
watts. For rapid preheating, both units operate until 
the oven reaches the thermostat setting when the oven 
control automatically opens the broiler circuit, leaving 
the baking unit with its auxiliary in the circuit for 
controlled baking. Power supply is through spring- 
type terminals housed in a ceramic block. 

Visual indication of both bake and broil operations 
is given by 14-watt neon glow lamps. These lamps are 
without bases and clamped to a phenolic insulating 
sheet attached to a bracket for economical construc- 
tion and long life. The connected resistors and leads 
























































































are insulated with flexible glass sleeving. For connect- 
ing the oven units with the control timer and supply 
terminals No. 16 stove wire with AI insulation is used. 
All wires are in totally enclosed dripproof chambers 
for protection against injury in shipping, installation 
and use. Passage through back partition is by means 
of a smooth extruded hole with edge well rounded to 
prevent insulation abrasion. 

The surface cooking unit is equipped with three 
1100-watt and one 1900-watt surface units which are 
controlled by seven-heat switches. A neat economical 
assembly is achieved by bus bar connection between 
switches and quick-disconnect terminals for power 
connection to surface units. Lead wires from the sup- 
ply terminal to the switches are No. 16 stove wire 
taped together and fastened against the side panel to 
avoid insulation injury by the movable drip tray or 
spillage during cooking. As mentioned earlier, over- 
load protection for the lamp is provided, and its in- 
stallation and connection is made in the field. 

Much consideration was given to the manner of con- 
necting and interconnecting the oven and surface cook- 
ing units to provide simplicity and flexibility. The man- 
ner in which heating units and controls are connected 
can be seen in the schematic diagram, Fig. 6, and the 
method used for interconnection of units is also shown. 
The supply circuit may be connected directly to ter- 
minal blocks attached to the back wall of the body by 
either BX or standard range cables. These go through 
one of two holes provided for connectors or suitable 
strain reliefs located in the bottom wall of each wiring 
compartment. Rear walls of both the drawer and base 
units are deliberately set back from the rear to leave 
an unobstructed space for the cable and wall recep- 
tacle. In arrangements where units are either side by 
side or separated, conveni- 
ent interconnection may be 
made by passing a cable 
through knockouts provid- 
ed in both sides of the base. 

The original conception 
of a flexible range has be- 
come a reality. Innumer- 
able arrangements are pos- 
sible from the economy 
group to a large capacity 
range, as shown in Fig. 4. 
Or a range may be assem- 
bled in any combination of 
units to meet the specific 
needs of a modern kitchen 
design such as this one by 
Royal Barry Wills. The 
flexibility of the sectional 
range provides the means 
for greater creative design 
in kitchen planning, for 
both the homemaker and 
the architect. And in addi- 
tion, the demands for a con- 
ventional range can be met, 
with the oven at a conven- 
ient height. 
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Inherent advantages of the capacitor microphone integrated 
into a sturdy, truly miniature unit that gives economical 
service and effective response over entire audible spectrum. 
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Miniature capacitor microphone 


Omnidirectional at all frequencies 


N THE embryonic days of electrical sound pickup 
many types of microphones were devised in the 
battle for quality. Of the many designs tried during 
this period, only three basic types survived: the rib- 
bon, the dynamic and the capacitor. 
As early as 1882, a capacitor micro- 
phone was used as the essential element 
of the Dolbear telephone system. Later, 
Wente devised a similar type of microphone which 
received extensive use in the first years of motion- 
picture sound recording. 

Even though experience led engineers to believe that 
the capacitor microphone had the greatest potential- 
ities for quality, the early microphones of this type 
were discarded and replaced by other types owing to 
the then three unsurmountable problems: (1) the dif- 
fraction effect due to the large size of the unit (3 in. 
diam) ; (2) the cavity resonance (6 db at 3000 cps) : 
and (3) the complexity of the associated electrical 
circuits. 

The large size of the microphones resulted in out- 
put variations caused by two factors: (1) variations 
of the diffraction or “obstacle interference pattern” 
with the angle of pickup; and (2) the decrease in 
pressure on the microphone diaphragm caused by 
phase shift when the direction of the sound was in a 
plane parallel to the diaphragm. Both effects were a 
function of the size of the microphone in relation to 
the wavelength of the sound. 

When the microphone has the fundamental shape 
of a cylinder, the diffraction effect of sounds, equal 
in wavelength to the diameter of the microphone, and 
arriving perpendicular to the diaphragm, increases the 
response by 8 or 10 db over sounds of longer wave- 
length. At frequencies above this point, similar varia- 
tions occur at intervals. In order that these two fac- 
tors be held negligible (+1 db to 10,000 cycles), the 
outside diameter of the microphone must be less than 
% in. 


In the early capacitor microphones the diaphragm 
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(which of necessity was very light, also fragile) was 
protected by being recessed in the face of the unit. This 
resulted in a cavity in front of the diaphragm that 
would resonate at certain frequencies when the sound 
source was perpendicular to the plane 
of the diaphragm. Resulting variations 
in the frequency response were as much 
as 6 db. On axis change in response 
this made it necessary to face the microphone at one 
fixed angle to avoid a change in response as well as 
a change in intensity. 

When attempts were made to reduce microphone 
size, it was found that static capacity was correspond- 
ingly reduced. The early designer was thus forced to 
improve the ratio of static to active capacity and to 
devise methods of improving the coupling between the 
microphone and its associated vacuum tube. Con- 
ventional coupling demanded a grid resistance at the 
input of the first vacuum tube as high as 10° megohm 
and such a resistance was impractical because of the 
physical size, stability and output noise. For these rea- 
sons, the capacitor microphone was discarded and, ex- 
cept for a few experimental and laboratory models, 
practical commercial microphones of this type have not 
been available until methods were found to circumvent 
these limitations. 

Two basic problems had to be overcome in reduc- 
ing the size of the capacitor microphone to meet the 
necessary quality requirements. In the past, moisture 
accumulated on the insulator that surrounded the elec- 
trode or backplate. This moisture caused leakage 
which either lowered the effective output to a point 
where the microphone became inoperative or varied 
the resistance to such an extent that a high back- 
ground noise prevented its use. The microphones were 
also rendered inoperative or permanently damaged 
when high sound-pressure levels moved the diaphragm 
until it touched the backplate. When this occurred, 
an arc resulted that usually ruptured the diaphragm. 

Fig. 1 shows a cross-section diagram of the essential 
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parts of this miniature microphone. The parts con- 
sist of the diaphragm and the electrode in close prox- 
imity. These two elements constitute an electrical ca- 
pacitance that varies with microscopic deflections of 
the diaphragm caused by pressure variations in the 
sound wave. 

In this new design, a glass-bonded mica, with a 
leakage resistance of more than 10° megohm, is used 
for the insulator. The entire backplate structure con- 
sists of three stainless steel inserts: the backplate, an 
inner electrostatic shield, and an outer threaded ring. 
These three parts are embedded in the insulator under 
extreme pressure and temperature. This glass-bonded 
mica insulating material was chosen for its properties 
of rigidity, mechanical stability under temperature 
changes, high volume and surface resistivities and low 
moisture absorption. Outstanding mechanical stabil- 
ity was an important factor, since extremely close 
spacing is required between the backplate and the 
diaphragm. Completed assembly is baked to drive out 
any residual moisture; it is then coated with a selected 
varnish to further increase the surface leakage re- 
sistance. 

Diaphragm is fabricated from a laminate of silica 
and silicone elements held within thickness tolerances 
of 0.0002 in. and meeting flatness and parallelism tests 
of approximately four wave lengths at 5000 angstrom 
units across the disk. The completed laminate struc- 
ture receives a molecular coating of pure gold on one 
surface to form the necessary conductor. Body of the 
diaphragm separates the conducting surface from the 
backplate and prevents any possibility of arcing if high 
sound levels force the diaphragm against the backplate. 
Diaphragm is pressure-held against a seating ring by 
a corrugated washer. Machine parts use a Class 3 
thread with tolerances held to 0.005 in. on thickness 
and to 0.001 in. on the diameter. 










































A small circumferential sound-entrance channel, 
0.020 in. in width, lies in a plane parallel to the dia- 
phragm. This narrow slot aids in maintaining an 
omnidirectional pickup characteristic and provides 
complete mechanical protection for the diaphragm 
without creating any cavity resonances. 

As the sound pressure actuates the diaphragm, the 
capacity of the microphone varies and a corresponding 
change in voltage between the backplate and the dia- 
phragm exists. The resulting signal is applied to the 
grid of the vacuum tube which follows. 

A miniature 6AU6 vacuum tube is used to translate 
the change in voltage generated by the microphone at 
an extremely high impedance (10,000 megohm) to 
a nearly equal voltage across an impedance of 1200 
ohm so that the signal can be faithfully transmitted 
over lengths of cable to subsequent apparatus. Cir- 
cuit of the impedance-matching tube, as it is used with 
the power supply, is shown in Fig. 2. The microphone 
backplate receives its polarization through the elevation 
of the cathode voltage above ground potential. 

It is a property of the cathode-follower circuit that 
its input impedance is extremely high whereas its out- 
put impedance is relatively low. Also, the effect of 
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Fig. 1 (Above)—Enlarged sectional 
view of essential components of Altec 
Lansing’s 21B miniature capacitor 
microphone. Stainless backplate 
elements, comprising the backplate, 
inner shield, and an outer threaded 
ring, are integrally molded under 
pressure and heat in the glass- 
bonded mica insulator. Fig. 2 (Left) 
—Schematic diagram showing asso- 
ciated circuits and power supply. 
Fig. 3 (Below)—Cross-section show- 
ing construction of special coaxial 
connector cable to power supply. 
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any capacity connected between 
cathode and grid is greatly reduced 
by the cathode-follower action. 
Connections of the inner shield in 
the microphone permit it to be 
separated by a short distance from 
the vacuum tube. No external grid 
resistance is used for the bias sup- 
ply. An extremely stable grid bias 
is established by the voltage gradi- 
ent within the electron cloud sur- 
rounding the cathode. This natural 
grid voltage is also the grid voltage 
for minimum grid circuit noise. 
With the elimination of the ex- 
ternal grid resistance, the thresh- 
old noise is as much as 8 db less 
than that achieved with a normal 
external grid resistance. 











Fig. 4 (Right)—Complete mi- 
crophone assembly with base, 
which is essentially the hous- 
ing for the associated vacuum 
tube and its circuits. Fig. 5 
(Above )—Interior assembly of 
the base; note inverted mount- 
ing of miniature 6AU6 tube. 
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Power supply circuit as shown in Fig. 2 contains 
the elements associated with the vacuum tube as well 
as the output-matching transformer and the plate and 
filament power. Rectifiers are of the selenium dry-disk 
type and supply the necessary plate and screen voltages 
along with the heater current for the 6AU6 cathode- 
follower tube. While the cathode follower has a low 
output impedance, it must work into a load of relatively 
high impedances to function properly; in this case it 
is 70,000 ohms. The matching transformer, of course, 
transforms this impedance down to conventional values 
used in pre-amplifiers. 

Sensitivity of this miniature microphone extends to 
very low frequencies (approximately 3db down at 
10 cycles). It is frequently desirable to subdue this 
low-frequency sensitivity because of the rumblings 
caused by traffic, ventilators and other machinery. A 
switch on the power supply reduces the low-frequency 
response at a rate of 6 db per octave. This switch 
has three positions bringing the response down ap- 
proximately 6 db at 20, 40 or 120 cycles. 

In the past, a reduction in the size of the micro- 
phone has lowered the sensitivity to such an extent that 
an adequate signal-to-noise ratio could not be main- 
tained. In this microphone, however, the sensitivity is 
sufficient to give —48 db below 1 milliwatt for a 
sound field of 10 dynes/sq cm at the output of the 
transformer. The open circuit voltage of the micro- 
phone is —50 db below a reference of 1 volt/dyne/sq 
cm. The electrical capacitance is approximately 6 mmf. 

A cross-section of the special cable which connects 
the microphone and associated tube to the power sup- 
ply is shown in Fig. 3. In effect, this special cable pro- 
vides full coaxial transmission. Three inner conduc- 
tors carry the signal and have high capacity between 
them in the circuit. The outer conductors carry the 
other tube functions, all of which are at ground po- 
tential for the signal. By using this construction, the 
outer conductors serve as a shield for the inner signal- 
carrying conductor. 

Commercial microphones of other types (ribbon or 
dynamic) have been limited in design appearance by 
their bulk and unusual shapes. With this microphone, 
however, the design was centered around two units: 
the microphone cartridge itself (see Fig. 1) which 
is only 0.6 in. in diam and 0.4 in. thick, and the 
associated vacuum tube with its wiring and connections 
to the microphone. 

Since this microphone is omnidirectional, it is often 
suspended overhead. When so used, it is desirable for 
the cable to have a central exit so that the unit will 
hang perpendicularly for the neatest appearance. But 
when the microphone is used on a stand it is necessary 
for the cable to exit from the side. For this reason, it 
was decided to provide the microphone base (vacuum 
tube container) with an 8-pin connector, and to pro- 
vide different cable connectors for stand and suspen- 
sion use. One connector has a central cable exit and 
the other has a side exit and a %-in.-27 thread for use 
on RTMA standard mircrophone stands. 

To provide enough space for economical wiring of 
the vacuum tube to the connector in production, a 
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fairly large male 8-pin connector was selected. This 
connector established the necessary maximum diameter 
of the base at 114 in. With the maximum diameter of 
the microphone base determined by the size of the con- 
nector, and the minimum size at the other end dictated 
by the microphone unit, the design of the base was 
readily resolved to a pleasing contour that provided 
sufficient space for the tube and made the most of the 
miniature size of the microphone. Completed micro- 
phone base, Fig. 4, is fabricated from two pieces of 
steel tubing, swaged to shape, and soldered together 
at a lap joint. Black enamel was selected for the finish 
because of its complete neutrality and inconspicuous- 
ness. 

Fig. 5 shows interior assembly of the base. The 
vacuum tube is mounted in an inverted position to 
provide a minimum of unshielded lead going to the 
backplate. The tubing leading from the socket to the 
microphone connects to the inner shield of the micro- 
phone with a circular spring-loaded contact. Con- 
nection to the backplate is also spring loaded and is 
carried coaxially inside of the tubing. Entire spring- 
contact assembly for the backplate connection is in- 
dependent and insulated from the shielding tubing. 

When the assembly is inserted in the base, the two 
straps that support the tube socket provide a firm 
friction fit with the interior 
walls of the base to prevent 
any rattling. Connection of 
the tubing to the socket is 
slightly flexible to compen- 
sate for any slight varia- 
tions in the centering of the 
assembly. Upper end of 
tubing is covered with an 
insulator that centers the 
contact and assures a firm 
fit at the upper end of the 
base. The entire assembly 
is held in the base with 
two small screws near the 


large end. Should the 
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Fig. 6—Chestplate-type microphone is designed for lightness. 


vacuum tube fail in service, the assembly can be 
removed and the tube replaced with no tools other 
than a screw-driver. 

The power supply is manufactured in two styles; a 
rectangular box and a rack-mounting container. The 
latter fits in all standard equipment racks. The micro- 
phone, base, stand mount, cable connector and rack- 
mounting power supply are shown on page 128. 

Unavoidable effects of obstacle interference and 
diffraction have always limited the high-frequency 
response of microphones. The reduction in size at- 
tained in this development, combined with the extreme 
low-frequency response, results, for the first time, it is 
believed, in a microphone that effectively covers the 
entire audible spectrum. 

Other types of fidelity microphones (dynamic and 
ribbon) are limited in the level of sound that they 
will recognize. Beyond a certain point, these micro- 
phones “limit,” and refuse to transmit, any sounds at 
a higher level, making it impossible for announcers to 
override extreme background noises. Since this new 
capacitor microphone covers the entire audible range 
of loudness, announcers are never forced into the back- 
ground by the inadequacies of the receiving unit. 

Ribbon and dynamic types, moreover, are very 
delicate instruments and are easily rendered tempo- 
rarily inoperative or even permanently damaged by 
slight misuse. For instance, they are very sensitive 
to wind and concussion. A close handclap or even an 
improperly directed sneeze may cause damage. Under 
conditions where even a light breeze reaches the mi- 
crophone, an elaborate windscreen many times the 
size of the microphone in volume is needed. The new 
miniature microphone, however, is extremely rugged 
in this respect. A standard test which calls for firing 
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Fig. 7—This lapel version of microphone (full size) is practically invisible when in use. 


a 22-calibre blank cartridge at a distance of 8-in. from 
the microphone has shown that microphone perform- 
ance has not been affected. (It has been necessary, 
however, to provide a small windscreen for the micro- 
phone because of its extreme sensitivity in picking up 
true but undesirable breath noises at close range.) 

Another advantage of this microphone is the fact 
that it is based on electrostatic rather than electro- 
magnetic principles, and it is unnecessary to protect 
it from filings or magnetic fields. 

One of the unique properties of this small micro- 
phone is that the quality or frequency response re- 
mains unchanged regardless of the distance from the 
sound source. Ribbon-type microphones have a phase 
shift between the particle velocity and sound pressure 
with low frequencies at close distances. At a distance 
of 6 in., the response at 100 cycles, compared to 1000 
cycles, may be 10 db higher than at 2 ft. This is com- 
monly referred to as “false bass boost.” Since the 
miniature capacitor microphone has a response that 
is uniform, regardless of the proximity of the sound 
source, it can be used at close range without producing 
undesirable effects. 

Omnidirectionality is an outstanding feature of the 
microphoné, particularly in recording large musical 
groups. Its small physical size, and the narrow sound 
entrance slot, permit it to approach near perfection as 
an omnidirectional microphone at all frequencies. 
With directional microphones (this encompasses all 
dynamic and ribbon microphones) it has always been 
necessary, owing to both size and design, to provide 
a separate pickup for each group of instruments, a 
technique abundant in disadvantages. 

A band or orchestra conductor, to cite an example, 
has no control over the recorded balance of the in- 
struments. It is solely in the hands of the control-room 
“sound-mixer” engineer, who may not be qualified as 
a critic. Any natural room resonance, which the ear 
is accustomed to hearing in live shows, is lost, due to 
the proximity of the microphones. Since the micro- 
phones pick up both near and distant sounds, there is 
a time lapse between the moment when the instruments 
are received by the 
different micro- 
phones. This results 
in a certain fuzziness 
of reproduction. 

Use of the minia- 
ture capacitor micro- 
phone for recording, 
broadcasting and the 
scoring of music in 
motion pictures has 
proven that the con- 
ventional multiple 
microphone place- 
ment can be discard- 
ed. Instead of several 
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microphones placed near in- 
dividual instruments, one of 
the miniature microphones 
can be placed so as to obtain 
a good balance on the entire 
orchestra. This has been the 
experience with small groups, 
dance bands and full sym- 
phony orchestras. If the or- 
chestra is inherently _bal- 
anced (the proper number of 
each instrument), the micro- 
phone can be suspended a 
few feet above the head 
of the conductor. This lo- 
cation is very advantageous 
since it permits the conductor to balance the instru- 
ments to his own ear, returning the control of the 
music to its proper realm. A considerable saving in 
time is also achieved and the sound mixer is left to 
the primary job of maintaining the proper modulation. 

Small size of the complete microphone unit has made 
it possible for singers and other entertainers “to be 
seen as well as heard’—a valid “use” advantage. 

Two other versions of the microphone are also 
manufactured: the chestplate model, shown in use in 
Fig. 6, and the lapel model shown in Fig. 7. The 
chestplate has been kept to a minimum size consistent 
with firm positioning on the body. Maximum dimen- 
sions are no greater than 3 in. in height, width and 
depth, excluding the curved tube that holds the micro- 
phone. This tube serves to place the microphone in 
the best location for minimum volume change when 
the user’s head is turned from side to side. The vac- 
uum tube is housed in the plate. 

In the lapel model it was necessary to permanently 
mount the microphone in the holder in order to main- 
tain a size that would make the microphone practically 
invisible when in use. With this model the vacuum 
tube is separated from the microphone by 6 ft of 
cable. The tube is housed in a container the size and 
shape of a package of cigarettes. 

In the chestplate model, a lightweight microphone is 
provided that can be comfortably worn by lecturers, 
sports announcers, commentators, court witnesses, etc. 
The advantage of this unit is that it is always at a 
relatively fixed distance from the mouth. This is a 
great advantage for people who find it necessary to 
move about while speaking. 

In its lapel mounting, the microphone is lightweight, 
inconspicuous and can be attached to a lapel, tie or 
collar. It fills the service requirement of practical in- 
visibility, where this may be necessary to add to the 
intimacy of a performance or delivery. 

Development of this miniature capacitor micro- 
phone has resulted, not only in a unit of higher qual- 
ity but, also, in a microphone with features that save 
time and money for the user. ood 
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_ Gompact professional tape recorder developed to provide 
\ performance and reliability equal to that of the more 
costly full-frequency-range broadcast-type master model. 
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Precision magnetic tape recorder 
for high-fidelity professional use 


ITH the development of magnetic recording the 
necessity arose for devising equipment which 
would realize fully the capabilities of this basic system. 
Early in 1947 it was decided to develop a magnetic 
tape recorder with performance capabil- 
ities beyond any equipment in existence. 
Major development target was the at- 
tainment of recordings with reliability 
and continuity of performance satisfying the most 
rigid professional standards. By 1948 a recorder 
was developed and produced with these capabilities: 
1. Full coverage of the audible spectrum (+1 db 
from 30 to 15,000 cps). 

2. Low distortion. From input to output terminals 
the system shows 4 per cent intermodulation distortion 
at peak meter reading—with harmonic distortion not 
exceeding 5 per cent 10 db above peak meter read- 
ing. 

3. Great dynamic range. The overall unweighted 
noise level of the system (measured flat from 30 to 
15,000 cps) 60 db below full modulation, or 5 per cent 
harmonic distortion. 

Significance of these statements is that reproduction 
of sound on such a system is, for all practical purposes, 
substantially perfect. 

After many months of daily operation this original 
design (Model 200) proved itself an ideal instrument 
for recording network shows, masters, and other pro- 
gram material where no deterioration in original qual- 
ity can be tolerated. The many advantages of magnetic 
recording—simplicity of operation, ability to edit, re- 
use of the medium—were here combined with a faith- 
fulness of reproduction heretofore never achieved in 
practical day-to-day operations. 

Following a steadily increasing demand for this 
broadcast-type recorder, it was decided to equal the 
high quality performance of Model 200 in a more com- 
pact professional-type instrument and at minimum cost, 
without sacrificing operational convenience and relia- 
bility. This has been attained by development of many 
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new design principles and production techniques. 

The new Model 300 recorder comprises two basic 
elements: (1) the “top-plate” assembly, which mounts 
the tape transport mechanism and head housing, and 
(2) the electronic assembly, consisting 
of the power supply, record and play- 
back amplifiers and bias and erase os- 
cillator. These assemblies have been de- 
signed to allow maximum flexibility with respect to 
housing or mounting requirements. 

Primarily designed for standard relay rack mount- 
ing, these assemblies have become most popular when 
combined into a console model (see facing illustration) . 
The meter control panel shown is optional; electronic 
assembly is accessible by removal of front panel. An- 
other popular form is the portable version, with the 
mechanical and electronic assemblies in separate cases. 
Although weight is rather heavy (80 lb for each case) 
this was accepted rather than sacrifice performance. 

Outset of this design project coincided with the ini- 
tial work of the National Association of Broadcasters 
Subcommittee on Magnetic Recording Standards. 
Though such standards were then still somewhat nebu- 
lous, it was firmly decided that the new recorder would 
adhere strictly to the committee’s proposals so that the 
final design would be as nearly as possible in complete 
agreement with the new standards when established. 
Accordingly, tape speed is 15 in. per sec with an aux- 
iliary speed of 7.5 in. per sec. A single control knob 
permits convenient and rapid speed selection and simul- 
taneously provides the necessary equalization changes. 
As an additional standard element, the double-flanged 
1014-in. diam NAB reel was incorporated. This reel 
has a capacity of 33 min at 15 in. per sec and allows 
tape to be safely and conveniently stored and handled. 

Tape transport mechanism consists of two standard 
NAB reels, one a supply reel, the other a take-up reel, 
each on a turntable carried on vertically extending 
shafts of the rewind and take-up drive assemblies; a 
capstan-drive assembly with its tape-locking idler; a 
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Fig. 1—Underside of recorder top plate showing tape transport assemblies. Rewind assembly with two-phase capac- 
itor type induction motor, square mounting flange, and solenoid-operated brake assembly, is visible to the left. 





Capstan-drive synchronous hysteresis motor is shown at the extreme right. At the upper left is the reel idler flywheel. 


reel idler; and compensating tension arms; three drive 
motors, one for the capstan drive and the other two 
on the reel assemblies. All motors are very compact, 
lightweight, and were designed for this application. 

Rewind or supply-reel assembly located at left rear 
of the top plate of the recorder (see Fig. 1) consists 
of a vertically mounted ball-bearing two-phase capac- 
itor-type induction motor with double shaft extensions. 
Electrical design of motor is such that maximum 
torque is developed at or near zero speed. Upper shaft 
extension has a die-cast turntable pinned directly to it 
with the exposed surface resiliently covered with a pad 
of 4 ,-in. neoprene-cork adhesive-backed sheet. Reels 
are secured to this turntable by a “hold-down” which 
is so constructed as to center and lock the standard 
NAB reel, as well as the standard RTMA reels. 

Reels of varying thickness are always firmly held 
because of a spring-loading feature built into the 
hold-down and combined with a pinch-locking “trig- 
ger” to allow positive gripping at any location along 
the smooth shaft extension. Instant release is afforded 
by simply grasping the hold-down and lifting the trig- 
ger with the thumb. 

A *.¢-in. thick aluminum stamping fastened by 
means of the motor end bell screws to the upper end 
bell provides a suitable mounting flange for the entire 
subassembly; latter is resiliently mounted with soft- 
rubber stem bushings on four 14-in. studs and retained 
by self-locking nuts. This mounting system was de- 
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veloped not only for quieter operation, but also to 
conveniently provide means for critically aligning the 
unit in final assembly. Lower end-bell screws were 
utilized as fasteners for the brake assembly. 

Brakes are spring-applied and solenoid-released ex- 
ternal-band-and-drum type, the drum being carried on 
lower motor shaft extension. The brake design effects 
a differential braking ratio of approximately 2:1, mak- 
ing use of the self-energizing effect of band-wrap. Re- 
wind and take-up assemblies (which otherwise are 
substantially identical) are arranged so that their 
brakes are self-energizing in opposite directions of 
rotation and in such order that, regardless of tape 
travel direction, the tape-supply reel will always receive 
the stronger braking action. Brake drums are made 
from drawn-steel cups with staked-on hubs and are 
turned true to shaft bore. Attachment to shaft is by 
means of a steel “roll-pin.” 

Remaining parts of the brake assembly are mounted 
on a die-cast housing cast in a die with a removable 
and reversible slot core. This dual-purpose die per- 
mitted casting of both right- and left-handed housings 
with respect to the brake band exit slot at a consider- 
able saving in tooling cost. Brake bands are punched 
from 0.006-in. x 1%-in. wide blued clock-spring steel 
and carry a special felt lining securely cemented to one 
side. Solenoid and brake spring-mounting bracket, as 
well as the brake arm, solenoid linkages and band 
clamps, are all steel stampings. 
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Solenoid control of the brakes assures their opera- 
tion in unison. This, together with the differential 
action allows smooth and rapid stops to be made with- 
out undue tape tensions and without formation of 
slack. Importance of proper braking action is more 
readily appreciated when it is realized that a full reel 
of 2500 ft tape is rewound in 1 min. Early in the de- 
sign, dynamic braking by applying direct current to 
the motor windings was carefully investigated; while 
this system appeared attractive because of its simplic- 
ity, it was dropped because of the objectionable loose- 
ness of the tape when at rest. With the mechanical 
system herein described, reels are not too free to turn 
when standing with brakes applied, but offer some re- 
sistance to the removal of tape. This is particularly 
important when the machines are used in remote oper- 
ation where, at rest, the tape will lose tension and 
stall the machine through operation of the tape-runout 
switch associated with the take-up tension arm. 

Function of the capstan-drive assembly (see Fig. 1 
again) is to maintain constancy of tape velocity during 
recording and playback operations. This system was 
the subject of the most extensive investigation of any 
part of the recorder. Different types of drives were 


Fig. 2—Recorder in operation: Tape ten- 
sion has been relaxed to facilitate tape 
editing, after which open gate of head 


housing is again ready to receive the tape. 
Note the 20-deg sloping skirts of reel 
guards, reel idler and other projecting 
parts. The sloping bases cause slack tape 
to draw up into running position when 
tension has been restored. 


constructed in experimental form and studied. Meth- 
ods of electromechanical analogy, wherein the mechan- 
ical elements were set up as electrical-circuit analogs, 
proved of great value in this development. Result is 
a remarkably wow-free and flutter-free drive with a 
ininimum of precise, close-tolerance parts. Specifica- 
tions guarantee maximum of 0.1 per cent rms flutter 
at the 15-in. speed and 0.2 per cent rms flutter at 
7.5-in. speed; however, the average measurements, as 
recorded in final production check-out, are about half. 

Tape drive is accomplished by clamping the tape be- 
tween a rubber-tired idler and a precision-ground and 
lapped capstan shaft. Runout of the hardened steel 
shaft is maintained within 0.0001 in. total indicator 
reading. Capstan shaft runs in a bronze, grooved and 
graphite-filled upper bearing with a generous oil sup- 
ply. The lower bearing carrying the end thrust is a 
selected precision ball bearing. Flywheel mounted on 
lower shaft extension has a cemented-on rubber molded 
tire of especially compounded rubber of high uniform- 
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ity and then ground true on assembly after mounting. 

Capstan assembly is driven by a dual-speed sleeve- 
bearing hysteresis synchronous motor on which is 
mounted a ground-in-place stainless steel pulley. Dis- 
engagement of the motor pulley and the rubber tire, 
when the machine is not in use, is effected by a 
hinged motor mounting combined with an actuating 
solenoid. A second solenoid serves to swing the rub- 
ber-tired idler against the capstan for tape driving. 
Entire assembly is mounted on a %g-in. thick dural 
plate suspended on the under side of the top plate on 
threaded studs with spring loading and secured with 
self-locking nuts. 

Special feature of the drive system is instant start- 
ing, particularly desirable in editing and in cueing 
programs. When the machine is threaded, the take-up 


tension arm is pulled away from its rest position by 
the tape which causes the capstan-drive motor to start. 
When the start button is depressed the rubber-tired 
idler clutches the tape against the running capstan and 
tape is brought to full speed in less than 0.1 sec. 

Spring-loaded compensating tension arms carrying 
hardened steel guides at their ends are located to 
either side of the head housing (Fig. 2) and serve 
to momentarily equalize sudden changes in tension 
during starting or stopping and to reduce the lesser 
fluctuations resulting from the passage of a splice. 
They also preserve tension on the tape while the equip- 
ment is at rest. A switch operating in conjunction 
with the take-up tension arm stops the machine when 
tape runs out or when tape breaks. The left-hand ten- 
sion arm is associated with the reel idler and swings 
coaxially about its shaft. It has the additional func- 
tion of increasing the angular wrap of the tape about 
the reel-idler pulley. 

The reel-idler assembly has a dual purpose: (1) it 
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causes the angle of approach of the tape to the head 
housing to remain constant, though the angle from the 
supply reel continuously changes as tape is paid out; 
and (2) it functions as a filter system to smooth out 
minute disturbances in tape tension which might other- 
wise be noticeable in the recording. The second func- 
tion, in particular, makes this subassembly one of the 
most critical to produce. 

Control buttons and switches have been so located 
that when the top-plate assembly is mounted on the 
console cabinet or portable case they are conveniently 
positioned along the front edge. A three-position ro- 
tary selector switch controls “play,” “rewind” or “fast 
forward” operations while pushbuttons govern “start,” 
“stop” and “record” functions. Since the pushbutton- 
controlled functions are relay operated (see Fig. 3 for 
the control-circuit diagram) they may be manipulated 
remotely. 

After once initiating tape motion by depressing the 
start button, operation may be shifted readily from 
one mode to another with the exception that in re- 
turning from “fast forward” or “rewind” to “play” the 
machine automatically stops to avoid breakage of the 
fast-moving tape which would occur by clamping it 
to the relatively slow-moving capstan. The ability to 
shift at will facilitates editing. 








An outstanding feature is the head assembly, which 
comprises a housing containing erase, record and play- 
back heads with the necessary head shielding and tape 
guides. It mounts as a self-contained unit by means of 
two concealed socket-head cap screws to the top plate. 
Head cables with their respective connectors remain a 
permanent part of the head assembly allowing the unit 
to be broken free for replacement. 

New heads were designed which have improved per- 
formance characteristics and are of smaller size. The 
compactness along with a modified “ring” core design 
and the balanced windings all contribute to a consider- 
able reduction in susceptibility to hum pick-up. 

Extreme precision in head construction must be 
maintained to insure interchangeability of recordings 
between machines without loss of high-frequency re- 
sponse. The accuracy required to maintain +2 db 
limits of deviation in frequency response is exacting; 
assuming for the purposes of illustration, that the as- 
sociated amplifier has a perfectly flat frequency re- 
sponse, then one edge of the gap must be held in 
alignment with respect to the other within +0.0003 in. 
In actual practice, however, this tolerance must be 
reduced since it is not practical to attempt to hold the 
amplifier response to closer than +14 db. To maintain 
this order of accuracy in manufacturing, the mating 


Fig. 3—Control circuits of Ampex professional magnetic tape recorder; tape drive, rewind, and take-up assemblies 
are indicated within heavy broken lines. Start, stop, record functions are relay-actuated and may be remotely operated. 
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Fig. 4—Phantom view of head-housing gate shows the 
three magnetic heads mounted in their respective shield 
cans, which are clamped to the die-cast base-plate and 
enclosed by the die-cast cover. Power and record pilot 
lights, power switch, control buttons with their safety 
escutcheons and the operation selector switch arm appear 
along the front. Projecting up at right is the precision- 
ground capstan shaft with ground-surface rubber idler. 


surfaces of the split-ring core are lapped on a preci- 
sion lapping machine. To reduce the amount of mate- 
rial removal, laminations are cemented and baked in 
a precision-ground stacking fixture. 

Coil forms are of a split-spool design to allow mount- 
ing on the finished core stacks, and are injection 
molded from high-temperature-resisting nylon plastic. 
Wound cores with their respective gap shims are 
finished by careful hand work and machine lapping. 

Unique element of the head assembly is the thor- 
ough shielding provided for the three heads. (See 
Fig. 4.) Each head is mounted in a drawn sheet metal 
can. The erase head is mounted in a copper can for 
electrostatic shielding, while the record head is 
mounted in a single can of Permalloy. Since the play- 
back head naturally requires the greater amount of 
magnetic shielding, it is mounted in a dual-alloy shield 
consisting of nesting cans—an inner and outer can of 
Permalloy with an intermediate copper can. The 
hinged cover, or “gate,” for the head housing carries 
matching shield caps for the record and playback 
heads. Mating surfaces of cans and caps are lapped 
to insure maximum shielding efficiency. Cans and 
their spring-loaded covers are, of course, provided with 
appropriate slots to form openings for the entrance 
and exit of tape. The record and playback heads are 
mounted within the cans by a system of spring-loaded 
screws which allows azimuth adjustment of the gaps 
in each head while the machine is running. 

Lateral guiding of the tape through the head hous- 
ing is accomplished by a set of Pyrex glass rods 
properly spaced and mounted close to the entrance and 
exit openings of the assembly. An additional set of 
Pyrex guides is mounted on the over-center spring- 
loaded gate so that in opening the gate the tape is 
removed from contact with the heads, thereby avoid- 
ing head wear during fast reeling operations. Thread- 
ing is extremely simple. 

Considerable development work preceded the final 
production design of the electronic assembly. Purpose 
was to simplify all components and reduce cost and 
size. Transformers were kept to the minimum con- 
sistent with performance, and dual tubes used where 
advantageous. A well-filtered bias and erase power 
supply leaves the tape remarkably quiet. It is stable 
to adjustment and supply voltage variations. 

Record amplifier takes signal from microphone or 
radio input directly to a bridging input transformer 
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or in the optional form with a matching input trans- 
former. There are two stages of amplification through 
resistance-coupled 6C5 triodes and a third stage 
through a resistance-coupled 6SN7 with grids and 
plates operated in parallel. There is sufficient gain to 
operate from a line level as low as —30 volume units. 
Normally, the units are set up by means of the screw- 
driver gain control provided to operate from a line 
level of +4 vu. Additional screwdriver-adjusted con- 
trols provide high-frequency equalization, bias current, 
erase trimmer, and noise-balance adjustments. Power 
rating of the amplifier is such that no distortion is 
introduced well beyond the tape-saturation current. 

Playback amplifier feeds signal from tape through 
two stages of resistance-coupled amplifiers, one a 
12SJ7 pentode, the other a 6J7 pentode. Amplified 
signal goes through a playback level control to a 
6SN7 tube which acts as a phase inverter for another 
6SN7 double triode arranged in a push-pull circuit 
with the output transformer. The playback amplifier 
has sufficient power to deliver +25 dbm (decibels 
stated in terms of a zero level of 1 milliwatt) at 1 
percent total harmonic distortion into a 150- or 600- 
ohm line, which is ample reserve for the normal oper- 
ating level of +-4 vu to +8 vu. Screwdriver-adjusted 
controls provide high-frequency equalization as well 
as overall gain adjustments. 

Overall performance characteristics fall well within 
the proposed NAB standards. Frequency response is 
+2 db from 50 to 15,000 cps at 15 in. per sec and 
+2 db from 50 to 7500 cps at 7.5 in. per sec. Signal- 
to-noise ratio is better than 60 db, unweighted, and in 
accordance with the NAB definition (ratio of peak- 
recording level to total unweighted noise-level record- 
ing zero signal; peak-recording level is that point at 
which the overall total harmonic distortion does not 
exceed 3 per cent measured on a 400-cps tone). 

Final acceptance must of necessity rest strongly on 
the results of a critical listening test, such as the 
“A-B” test which compares a “live” musical program 
of the most exacting nature with a recording. Results 
of such tests show that it is impossible to distinguish 
recorded material on the Model 300 from the original 
performance, and indicate that the original design 
objectives were satisfactorily achieved. ooo 
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7. Distinctive shape and improved appearance were obtained in 
\\ this heavy-duty engine lathe by relating the operator's vision, 
“touch and reach to the placement of operating controls. 
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EQUIREMENTS of modern tungsten-carbide cut- 

ting tools, which give maximum efficiency, finish, 
and accuracy at high speeds, and the wide variety of 
speeds and feeds needed to turn various sizes and types 
of materials were the determining fac- 
tors for the decision of management to 
design a new lathe embodying flexibility 
of performance not available in previous 
machines. Supporting factors in the decision were 
marketing and construction considerations. 

From Egyptian times to the present, the history of 
the lathe shows that a reversal in emphasis has occurred 
due to the high cost and scarcity of skilled labor. 
Where the original machine for generating cylindrical 
or spherical forms was simple and the operator ex- 
tremely skilled, today the necessity is for a skilled 
machine and simple operation. This reversal places 
great importance on a coordinated design and, of 
necessity, must include design details formerly con- 
sidered as unimportant. Awareness of this factor result- 
ed in an original design (see facing page) that likewise 
meets marketing and manufacturing considerations. 

Performance required to obtain maximum efficiency 
of the modern cutting tool is both the most important 
and the most complicated factor as a marketing con- 
sideration. Ability to do the job, facility of operation, 
and versatility make up three facets of performance in 
the primary view of the purchaser, while appearance 
and selling price are other marketing considerations. 
To coordinate these factors called for close collabora- 
tion between the sales, engineering, and industrial de- 
signing departments. While the requirements of carbide 
cutting tools demand engineering ingenuity, the factors 
of cost of fabrication, operating efficiency, and appear- 
ance ask much of the industrial designer. It was the 
importance of balancing all of these factors that led to 
detailed research and new methods of procedure. The 
results may be best illustrated by reviewing these in 
detail. 

Ability to do the job is a design requirement that 
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High-speed 16-in. engine lathe 
designed for facility of operation 


calls for handling carbide cutting tools at utmost 
efficiency and beyond. At the outset it was realized that 


efficient tools or other improvements may make today’s 


ROBERT J. McKNIGHT 


Industrial Designer 


technology is advancing rapidly and that still more 


design obsolete tomorrow. With this in 
mind, the lathe was designed with a wide 
range of speeds and feeds, extreme 
rigidity, and great weight for its size, 
which is 16 in. normal swing over the ways. 

The engine lathe must handle a wide variety of 
materials. With carbide tools the cutting speed will 
vary from 2000 surface ft per min for magnesium to 
100 fpm for high-chrome high-carbon steels. This 
requirement demands a flexibility that is met by pro- 
viding three optional spindle speed ranges and two 
feed ranges as follows: 

Spindle speed ranges (24 speeds each) : 

Ist Range: From 10 to 670 rpm 
2nd Range: ‘From 15 to 1005 rpm 
3rd Range: From 20 to 1507 rpm 

Feed Ranges (60 feeds each) : 

Ist Range: From 0.0018 to 0.1114 in. per rev 
2nd Range: From 0.0037 to 0.2228 in. per rev 

These ranges give the required precise control of 
cutting speed necessary for long tool life, finish, and 
maximum production. 

Vibration is the greatest enemy of carbide tools and 
will greatly reduce tool life as well as accuracy. High 
speeds, however, give rise to high vibration frequencies. 
The machine is so designed that the natural frequency 
of the system and that of the cutting tool are dissimilar 
in all their phases, thus avoiding frequency above or 
below that of the cutting tool. This can be accom- 
plished by either increasing the weight or increasing 
the rigidity. The first step is to analyze the forces 
involved on the major units of the machine comprising 
the bed, headstock, tailstock, and carriage and com- 
pound rest. Although the bed is the basic structure, 
the work loads are generated in the headstock through 
which the motor power is applied. 
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rant gearing to feed screw are fully enclosed with 
formed steel plate. Light snap-in doors cover main 
drive motor and rapid traverse motor (right). 


Headstock: Increased speeds, as well as constant cut- 
ting speed attachments demand ever increasing horse- 
power, which for this machine was set at a maximum 
of 20 hp. This problem of increased power was met in 
the spindle by the selection and use of heat-treated SAE 
4150 steel and a three-bearing spindle mounting for 
increased rigidity. The primary and intermediate drive 
shafts, also of alloy steel, were designed as large in 
diameter and as short as possible with oversize anti- 
friction bearing mountings, Fig. 1. Hardened and 
ground alloy steel gearing mounted on multiple splines 
and with a high safety factor are used. A multiple-disk 
oil-immersed forward-reverse clutch with reserve capac- 
ity for operation at high speed was selected. A multi- 
ple V-belt drive of more than ample capacity is used to 
connect the motor and the primary drive shaft, Fig. 2. 
Wide span on bed ways and long length of headstock 
give maximum bearing on the bed. 

Tailstock: To insure minimum deflection of the 
tailstock spindle under load, the tailstock is husky in 
proportion, with ample ratio of width of bearing versus 
length of bearing, and a large tailstock spindle is pro- 
vided (see Fig. 8). 

Carriage and Compound Rest: (Fig. 3) Maximum 
resistance to torsion in a horizontal plane, caused by 
the tool being applied to the work, is provided for by 
increased length of bearing versus span of bearing on 
the bed. The reduction of wear is an added advantage. 
Low load concentrations on the bearings is produced 
by additional width of the bridge of the carriage to 
give minimum deflection vertically. 

Bed: (Figs. 3 and 4) The resultant forces of turning 
can be resolved into torsional, vertical, and horizontal 

























































Fig. 2—In operation, V-belt headstock drive and quad- 

































forces on the bed. To study these conditions, models 
were constructed of beds having various types of girth- 
ing. Under tests it was determined that the V-type, or 
simple truss, was superior and had greater rigidity 
than the oval, the “X” or the conventional box methods 
of girthing, illustrated in Fig. 4. The V-type was also 
found to be extremely rigid in torsion and considerably 
stronger in horizontal deflection than the other types. 
With the added rigidity the resonance point was found 
to be well above the tool resonance points that would 
be encountered. 

Consideration of width of bearing ways, to ensure 
the vertical force vector of the cutting tool falling 
between the bearings, was studied as well as depth of 
bed in relation to vertical deflection. 

Because of the demands of industry for higher 
degrees of accuracy in finished products, a special 
study of the tolerances and limits of accuracy in the 
machine itself was made in light of the standard tol- 
erances of the National Machine Tool Builders’ Associ- 
ation applicable to lathes. Due to the inherent charac- 
teristics in the design of this machine, such as the rigid- 
ity, weight, the precision of the high speed anti-friction 
bearings used, and the general precision obtained in 
processing of parts and components of the machine, 
it was found that no additional special measures would 


Fig. 1—Headstock of the Springfield Model S 16-in. 
engine lathe is designed for extreme power capacity 
and rigidity. High-pressure filtered mist lubrication 
is provided gears and bearings, cascade lubrication 
to feed box. Large baffled oil sump in cabinet base 
instead of headstock, dissipates heat. 
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Fig. 4—Sketches of test speci- 
men employed for study of 
rigidity and girthing of bed 
structure before selecting tri- 
angular type shown below. 


tapers. The application of these attachments was con- 
sidered in the basic design of this machine. This design 
approach considerably facilitates their application. In 
other words, the machine was designed to handle the 
attachments rather than having the attachments fitted 
to the machine as an afterthought. This has resulted 
in a line of lower cost and more efficient attachments. 

Facility or ease of operation includes those design 
factors that contribute to a sustained production level 


be necessary for the machine to perform work of ex- due to decreased operator fatigue. They can be best 

treme accuracy. One point, however, definitely affect- analyzed by considering the operator’s qualities of 

ing accuracy was the location of the oil sump in the vision, touch, reach or accessibility, and mechanical 

cabinet leg to reduce the heat rise usually encountered aids given him. Principles of utility of space and balance 

when the oil is carried in the headstock itself. Misalign- also apply in designing for facility of operation. 

ment of the headstock due to this heat rise thus was Vision: Ease of vision in operation is related not 

minimized. only to the work but also to the controls grouped on 
The mechanical efficiency of a machine is affected the headstock, Fig 5. Here the chief factors in vision 

by a number of things such as friction, accuracy of are* 

parts, and the basic design of the various gear trains. 1. Color coding for selection of speeds and feeds. 

To reduce friction to an absolute minimum all shafts 2. Alternating contrast of color between adjacent 

in the machine are mounted on antifriction bearings, numerals and letters on the same dial for more accurate 

either ball or roller, and wherever possible, are per- and quicker identification. 

manently lubricated. Where permanent lubrication is 3. Legible dials and numbers. 

impractical, automatic oiling systems from reservoirs 4. Contrast of value between gray of machine and 

are provided. Every attempt was made to eliminate the black of control handles. 

responsibility of the operator for the lubrication of 5. More light on controls and better angle of vision 

the machine. Extreme accuracy of the gears and the by angling front side of headstock back from vertical 

bearings upon which they run also contributes greatly and control handles forward from vertical. 

to the efficiency. All gears in the main headstock drive 6. Grouping of controls in the same catagory. 

system are ground to close tolerances of eccentricity ‘te Reducing the number of controls by combining 

and involute form of the gear teeth themselves. Since their functions wherever possible. 

it takes energy to rotate a gear whether or not it is Planes for the contour and mass of the machine were 

under load, the gear train was so designed that no chosen and are opposed by round or plastic forms of 

gears are in mesh unless they are actually being used moving parts and their controls. The planes not only 

in the train. This is accomplished by the use of sliding prevent distracting light reflections but the contrast 


gears rather than jaw clutches, which necessitate all 
gears being in mesh constantly. Tests show a 
very high ratio between horsepower input and horse- 
power delivered at the spindle nose. 

Because of its versatility, the lathe is known as the 
“King of Machine Tools”. It is capable of being used 
for more operations than any other type of machine. 
It can be used for turning, boring, facing, drilling and 
screw cutting. It also can be fitted with a wide variety 
of special-purpose attachments for performing such 
work as milling, contouring, relieving and cutting 


Fig. 3—Equilateral triangular bed girthing provides 
unusual rigidity, with exceptional chip clearance. Un- 
usually broad way areas, with three bearings on bed 
and large bridge cross section result in maximum tool 
load support and a rigid carriage. For girthing details, 
see Fig. 4 above which illustrates alternate designs. 
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Fig. 9—Chip pan of ample capacity is mounted on 
easters for maneuverability. Flared back facilitates 
emptying. Note AN-type multicontact screw plug con- 
nection for coolant pump motor at back of pan. 


provides the proper emphasis between stable and dy- 
namic components. The outer curved edge of the angled 
front control panel leads the eye to the work center. 

Touch: Finger tip or easy operation of controls is 
provided, particularly for operating the carriage and 
the cross slide, Fig. 6, since that is where accuracy 
is most desired. Handwheel controls are knurled to 
provide a better grip and sense of selection. 

The foot room at the bottom of both chip pan and 
leg were angled in at the operational zone but the 
broad flat band at the top of the pan allows comfortable 
pressure of the leg of the operator for greater stability 
while making adjustments and loading. 

Reach and Accessibility: The operator, Fig. 7, was 
considered as the center of an arch and all controls 
and push buttons of frequent use, where plausible, were 
arranged for accessibility with the least possible move- 
ment. The distinctive quality in the shape of the lathe 
was largely determined by this factor. Controls of both 
headstock and tailstock were angled toward the oper- 
ator. Positioning of the tailstock handwheel toward 
the operator, Fig. 8, permits easier and faster loading 
of the machine. In some instances, with difficult work, 
one man can load the machine where two were pre- 
viously required. 

Aluminum, for lightness, was chosen for all snap-in 
doors. While hinging of doors was considered, the 
economy of space in the placement of machine in 
modern manufacturing plants makes this impractical, 
but a light snap-in door is easily maneuvered. 

Mechanical Aids: Rapid traverse on the carriage 
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Fig. 5—Chart is color coded to make control lever set- 
tings easy for 60 feeds and threads. Clear angle of vi- 
sion is obtained by sloping headstock face back and 
control handles forward. Headstock gear shift lever is 
angled toward operator. Fig. 6—Functional control of 


apron involves positive friction feed clutches, inter- 


(Fig. 6) and cross slide sets the pace for the operator 
and results in more production with less fatigue. On 
light work. the quick clamp on the tailstock saves the 
operator much time and is another fatigue eliminator. 
The two speeds built into the control of the tailstock 
spindle provide a one-to-one ratio with the tailstock 
screw for normal centering operations and a three-to- 
one ratio for drilling operations. Oil sump lubricates 
barrel, nut and bed ways. 

Utility of space: The cover on the headstock is flat 
and indented. This provides a much needed and handy. 
safe place for tools without additional space being used. 

An accurately ground surface is provided on the 
top slide for use of gages, such as a center height gage 
for tool setting and dial indicator stands. This provi- 
sion is extremely desirable on a modern machine where 
accuracy requires the use of many such gages. The 
ample rear leg is fitted with a snap-in door so that the 
space inside may be used for storage of such equip- 
ment as face plates and steady rests. 

The chip pan, Fig. 9, was enlarged in depth for 
greater capacity. Casters were provided to permit ease 


Fig. 1O—Exploded view (low- 
er center) demonstrates first 
approach to the study of a 
compact arrangement of 
structural units. Study at left 
of headstock and motor was 





discarded due to lack of com- 
pactness. Lower right shows 
progressive study of overall appearance of lathe. The 
1/6th scale wood model (top) was prepared for engi- 
neering use. Last step was full-scale wood model. 
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locked power rapid traverse to carriage and cross slide 
and large visible thread chasing dial (upper right). Oil 
sump and automatic pump provide constant pressure 
lubrication to bed ways and cross slide. Fig. 7—Oper- 
ator is pictured as the center of an arch, with acces- 
sibility of reach for inverted tailstock and angled speed 





of removal and emptying. When removal is not practi- 
cal, emptying at the machine is simplified by the 
flared back. 

Space was also conserved by locating the electrical 
controls in a compartment at the rear between the 
headstock and the motor leg. 

Appearance: As a marketing consideration, appear- 
ance is a deciding factor. However, the appearance grew 
mostly from factors of operation, construction, and 
maintenance. Repetition of forms were chosen to give 
a psychological sense of unity. Type of forms used 
imparts the feeling of stability and accuracy demanded 


= 
4 / 


control, good view of work. Fig. 8—Offset handwheel 
control on tailstock is angled toward operator to mini- 
mize “reach.”” Quick acting clamp is on top; four bolts 
provide heavy duty clamp. Oil sump lubricates barrel, 
nut and bed ways. Handwheel is provided with two 
speeds, one geared down for drilling. 


» 
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of the machine. Compactness suggests efficiency of 
space. Stylizing for decoration would be out of char- 
acter and a needless expense. The only exception was 
the treatment of the handwheels where unity of form 
required that a new treatment be provided. This was 
accomplished by considering the support for the outer 
rim as a concave disk rather than spokes. The con- 
cavity projected the rim within easier reach of the 
operator. The disk was perforated for hand space. 
First Step in Construction Design: From the design 
point of view, ingenuity in construction greatly aids 
being able to meet competition in price class, by re- 
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Clay models 
to 1/12th scale 
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ducing cost of pattern making, castings, machining and 
matching, and finishing. 

The method used to arrive at the final structural 
design was to study the requirements thoroughly and 
then to construct a 1/12th scale plastiline model, Fig. 
10. The first problem was to determine the consolida- 
tion of features into units. These units were then ar- 
ranged and rearranged until the most compact and 
best functioning mass was determined. During this 
procedure, attention was paid to ease of pattern making, 
casting, types of materials to be used, finishing, paint- 
ing, as well as performance and operation. 

Unitization: This provides easy subassembly and 
more room. The electrical controls were consolidated 
on to a panel (Fig. 12) and located at a convenient 
height for accessibility in a formerly non-utilized space 
between the headstock and the motor leg on the rear 
side: of tHe machine, Fig. 11. The panel was made 
removable for easy assembly in the electrical depart- 
ment, testing, and for ease of maintenance in operation. 
The headstock, tailstock, gear box and apron assem- 
blies are assembled and tested in a similar manner. 

Simplicity: Castings are simplified to facilitate pat- 
tern making, to provide easier and more accurate cast- 
ing, and to lower machining, finishing, and painting 
costs. This was accomplished by eliminating curves 
where unnecessary and producing a planar structure. 
That this proved successful can be attested by the 
following results: 

1. Pattern cost for the tailstock leg alone was re- 
duced by two-thirds. 

2. Two castings instead of one produced per day. 

3. Machining, matching, and finishing were ma- 
terially reduced in cost. 

4. Reduction of 4 hr in painting time. 

5. Assembly time was lowered, due to greater acces- 
sibility. 

Second Step in Construction Design: After unitiza- 
tion and simplicity had been thoroughly studied, the 
next step was to consider possible variations in form 
within the limitations mentioned above. More models 
at 1/12th scale were prepared and the unique qualities 
that the angular model possessed became evident. Be- 
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Fig. 11—Rear view of lathe 
shows tool storage cabinet 
with snap-in access door in 
lower leg, with electrical con- 
trol compartment above it. 
Offset housing covers circuit 
breaker. Heavy way on back 
of bed is for mounting a 
taper-cutting attachment. 


sides better vision and lighting, these angular qualities 
were particularly effective on the front of the chip pan 
for better foot room and on the rear of the pan for 
easier chip removal. 

To ascertain if this was the right approach, engin- 
eers, operators, sales force and management met and 
criticized the model from every aspect. Compromises 
were reached and a 1/6th scale model, Fig 10: top, was 
prepared and delivered to the engineering department. 

Third Step in Construction Design: The engineering 
department constructed full-scale wood models of the 
major units and their internal members in conjunction 
with the drawings to test the contours for proper rela- 


tion between units and for placement of controls. Only 





Fig. 12—Enclosed unit type electrical control panel 
conforms with JIC electrical standards. For accessibility, 
panel is drawer mounted on rods and all control wiring 
is centralized on a terminal block shown at lower right. 
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minor changes in the overall design were found neces- 
sary. These models were invaluable in studying casting 
design, assembly problems, maintenance problems, and 
final appearance. 

Electrical System: In designing the electrical system, 
the electrical specifications of both the Joint Industry 
Conference and the National Machine Tool Builders’ 
Association were taken into account. While these speci- 
fications are essentially the same, there are some addi- 
tional requirements contained in the JIC specifications 
that are peculiar to the automotive industry. Since this 
group is one of our major customers, we decided to de- 
sign the electrical system around the JIC specifications, 
even though many other customers did not require them. 
A major change from older designs was placing the push 
button station on the front side of the headstock along- 
side the spindle speed selector. This enables the oper- 
ator to reach all electrical controls from his normal oper- 
ating position. In addition, a large mushroom type 
stop button is provided in case of an emergency. 

All controls, such as starters, relays and control cir- 
cuit transformers are grouped on a panel placed in a 
fully enclosed compartment on the back of the machine, 
Fig. 12. This panel is mounted on two rods so that it 
can be pulled in and out of the compartment for acces- 
sibility in the manner of a file cabinet drawer. All con- 
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trol lines from the panel to external elements, such as the 
main drive motor, push button station, and coolant mo- 
tor, are consolidated on a terminal block. This permits 
removal of the control panel from the machine without 
disturbing the wiring to these elements. The main drive 
motor and the rapid traverse drive motor are mounted 
inside of the headstock and leg (Fig. 2). Large, alum- 
inum, snap-in doors give easy accessibility to both mo- 
tors for lubrication and maintenance. 

The machine was designed to handle motors and 
controls with a maximum of 20 hp, although customer 
requirements call for a wide range of motors and con- 
trols. Typical circuits include a stop and start circuit, 
circuit with low-voltage controls, and circuits that in- 
clude starters and push buttons for a number of differ- 
ent auxiliary motors. All control lines are encased in 
rigid, oil-tight conduit and are color coded. The 
power leads to the coolant motor feature an AN screw 
plug (Fig. 9) for quick disconnect. 

A prototype model was built and, with minor changes, 
has been put into production. Acceptance of this ma- 
chine by industry has been enthusiastic. Tests on the 
prototype model conducted in our plant have shown 
the machine exceeds our performance goal; manufac- 
turing costs have confirmed our hopes for a modern 
machine at a reasonable cost. O00 


12th ANNUAL 
ELECTRICAL MANUFACTURING PRODUCT DESIGN AWARDS COMPETITION 


Each of the following entries, selected for special mention by the Jury 
of Awards receives the ELEcTRiCAL MANUFACTURING Certificate of Award 
for achievement in product development, design and engineering 


Allis-Chalmers Manufacturing Company 
HIGH VOLTAGE AIR CIRCUIT BREAKER 


Fansteel Metallurgical Corporation 


MINIATURE TANTALUM CAPACITOR 
Friden Calculating Machine Co., Inc. 


CALCULATING MACHINE 
Raytheon Manufacturing Company 


COMMERCIAL RADAR SYSTEM 
The Soundscriber Corporation 


DICTATING RECORDER AND TRANSCRIBER 


Development stories behind each of these award-winning products 
will be featured in forthcoming issues of ELectrRicat MANUFACTURING 
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ONDERING over the manuscripts as 
entered in the 12th ANNUAL ELEC- 
TRICAL MANUFACTURING PRODUCT DE- 
SIGN AWARDS COMPETITION, one is 
acutely conscious of the fact that prod- 
ucts are men. Reading the accounts of 
these product developments, one can 
sense the trials and tribulations, the sweat 
and toil, the disappointments and _heart- 
aches, the perseverance and determina- 
tion .. . the all-out extent to which men 
had given of themselves. 

In more cases than not, modern com- 
pany laboratories with their adequate fa- 
cilities were at the disposal of these men, 
creating a favorable climate for explor- 
atory testing and research. In an isolated 
instance, an engineer working alone by 
force of circumstance, without the bene- 
fit of the facilities and resources of an 
organization to facilitate his work, may 
have come up with a development that 
makes a distinct contribution to product 
design. Under whatever conditions prod- 
uct research was carried on, these manu- 
scripts are replete with accounts of prob- 
lems solved by determined men. That 


the products may not be perfect would 
tend to remind us that humans have been 


at work and that engineers are not ma- 
chines. Much of the routine in product 
manufacture has been taken over by ma- 


chines in the last two-score years, but not 





Products are but the 


lengthening shadows of men 











designing and engineering. These re- 


sponsibilities still require intelligence, 
imagination and patience, also confidence 
in and loyalty to the company sponsoring 
the product project. 

These annual ELECTRICAL MANUFAC- 
TURING competitions were initiated to 
stimulate men and companies, that they 
might never relax in their eagerness to 
explore the application possibilities of 
new materials, metals, parts, and equip- 
ment in their engineering; that they 
might forever persevere in further im- 
provement of their products. However, 
the competitions are also sponsored to 
bear testimony, publicly, to the vital part 
men play in the fascinating drama of 
product design. and development. So, in 
saluting the companies who have been 
chosen award winners, let us also give 
a nod to the fellows—down to the last 
engineer—who have made such substan- 
tial contributions to their companies’ ef- 
forts and to product manufacture gen- 
erally. Due to their efforts, something has 
been added to our living, to our industry 
and commerce, even to a more successful 
prosecution of war. 

The award-winning manuscripts, pub- 
lished in this issue, put into permanent 
record the product development stories 
of our time; also they are a monument to 
the engineering accomplishment of men. 


—The Publisher 









Teaming up with the DEFENSE AGENCIES 
In PROCUREMENT, RESEARCH and STANDARDS 


In these times all product designers and engineers need to know who 


handles what and how in the different categories of the defense or- 


Here 


ganization. 


ENEWED influence of military 

planning and requirements on 
product design began to be apparent 
about two In recogni- 
tion of this significant fact, ELEc- 
TRICAL MANUFACTURING embarked 
on a continuing editorial program 
of reporting at first hand on research 


years ago. 


developments and design targets of 
the Armed Services, and how these 
affect the day-tc-day work and prob- 
lems of the product design engineer. 

It was essential, we felt, that our 
engineer readers be keenly aware of 
the work and Armed 
Services, influence not 
only the design of military equip- 
ment, but also of civilian products 


needs of the 


since these 


through the development of new ma- 
terials and components, and _ the 
projection of new design principles. 
Another important consideration was 
our feeling that the publication of 


a report, prepared expressly for this issue of 
ELECTRICAL MANUFACTURING, that will bear careful reading by all 


in manufacturing who will make any contribution to the defense effort. 


such articles was of positive help to 
the Armed Services, since it encour- 
aged industry participation on the 
research and design as well as on the 
actual procurement level. 

But where only a year ago the em- 
phasis was still on the impact of 
military requirements on 
product design 


civilian 
and even in long- 
range terms—the picture and _ the 
emphasis have shifted sharply and 
grimly during the past few months. 
Now the average product design en- 
gineer has to be concerned with the 
possibility, if not probability, of be- 
ing overnight engaged in military 
contracts. At the very least, he has 
to be concerned with the overall ef- 
fect on all economy of heightened 
industrial mobilization for military 
needs, 

Each procurement 
tract will be placed and will be exe- 


military con- 


cuted within the framework of the 
authority and functions of the Muni- 
tions Board that cover procurement, 
production and distribution. Each 
contract may reflect the use of new 
materials or improved components 
that stem from projects initiated by 
the Research and Development Board. 
Each contract, finally, will generally 
invoke specifications developed by 
the Armed Services Electro Stand- 
ards Agency, governing electronic 
and electrical components. 

The essence of the responsibilities, 
functions and authorities of these 
three Department of Defense agen- 
cies is summarized and correlated 
in the three-part report that follows. 
This “must” reading 
under present conditions, for it gives 
the product design engineer the basic 
information necessary for doing a 


better job. —THE EDITORS 


constitutes 


|— "THE MUNITIONS BOARD 


Coordinating Agency for Industrial Mobil- 


ization of Military Production Requisites. 


MARVIN HOBBS 


Chief, Electronics Division, MUNITIONS BOARD 


TOCKPILING of critical and strategic materials ; 
allocation of military production priorities ; super- 
vision of reserves of industrial production facili- 

ties—these are but three of the functions of the Muni- 
tions Board that affect ultimately—even if indirectly 
every product maker in a period of wartime emergency. 
In official terms, the Munition Board is the coordi- 1, 
nating representative of the Secretary of Defense and 


tions are these: 
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the Department of Defense in the economic and indus- 
trial field. The National Security Act of 1947 estab- 
lished it on the same organizational level as the Joint 
Chiefs of Staff, the Armed Forces Policy Council and 
the Research and Development Board. Its specific func- 


Coordinates between the three military depart- 
ments all industrial matters including procurement, pro- 
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Functions of the Munitions Board’s Office of Production Management and Office of Supply Management, the two pri- 
mary groups in the organization. Their work affects such critical elements in the national economy as production allo- 
cation and materials stockpiling. (Abstracted from official Munitions Board organization chart.) 
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ELECTRONIC 
way yp DIRECTOR OF INDUSTRY 
COMMITTEE PRODUCTION ADVISORY 
MANAGEMENT COMMITTEE 


ELECTRONICS DIVISION 


Requirements Production Facilities 
branch branch branch 
Organization for electronics within the Munitions Board, 


showing relation of the Electronics Committee and 
Electronics Division to other elements within the board. 





duction and distribution activities. 

2. Plans the military aspects of industrial mobiliza- 
tion, including the coordination of requirements. 

3. Coordinates current procurement policies, proce- 
dures and responsibilities. 

4. Determines the industrial feasibility of strategic 
plans prepared by the Joint Chiefs of Staff. 

5. Assigns relative production priorities for military 
purchasing programs. 

6. Develops basic policies for the most effective and 
economical use of facilities and services. 

7. Supervises the maintenance of reserves of indus- 
trial plants and equipment. 

8. Supervises the national stockpile of strategic and 
critical materials. 

9. Performs such other duties as the Secretary of 
Defense may direct. 


Principal functions of the board (see chart this page) 
are performed through two main organizational groups: 
(1) the Office of Production Management, and (2) the 
Office of Supply Management. It will be noted also that 
there is an Office of Production Planning under the 
Director of Production Management. One of its func- 
tions is to coordinate the production allocation plan- 
ning in various plants throughout the country, includ- 
ing electronics. In addition to the various offices which 
plan for industrial capacity allocations, stockpiling of 
critical materials and other general planning for a war 
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economy, there are three special commodity divisions 
under the Director of Production Management. These 
divisions for petroleum, aviation and electronics are 
concerned with the special planning problems of meet- 
ing military requirements in their particular fields. In 
this article we are concerned chiefly with the Electronics 
Division, which receives military departmental guidance 
from the Munitions Board Electronics Committee. 

This Electronics Division, working as a staff group 
with the policy guidance of the Electronics Committee, 
is concerned with the following matters: 


1. The coordination of procurement programs for 
communications, electronics and related equipments. 

2. The development of combined requirements for 
communications and electronics components and ma- 
terials. 

3. The evaluation of the impact on industry of pro- 
grams covered by the above requirements. 

4. The recommendation of standardization wherever 
feasible in the field of communications and electronics. 

5. The review and evaluation of the industrial mo- 
hilization budgets for communications and electronics 
in order to provide uniformity in planned utilization of 
industrial capacity. 

6. Study of the need for and, if advisable, the best 
methods of providing necessary aid to manufacturers. 

7. The recommendation of purchase assignments in 
the field of communications and electronics. 


As the overall coordinating group for industrial mo- 
hilization in its field, the Electronics Committee and the 
Electronics Division have been concerned with industry 
preparedness contracts. Because of limited funds, only 
items of unquestioned essentiality to combat effective- 
ness, for which serious mobilization production difficul- 
ties with attendant supply shortages may be anticipated, 
are considered for coverage by this type of contract. 

Three general types of studies are covered by indus- 
try preparedness contracts: 


Phase I—(Management). Measures of this char- 
acter explore, analyze and identify major obstacles to 
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conversion to wartime production of an essential item 
at mobilization rates ; under such management contracts 
the contractor reports the problems revealed and rec- 
ommends specific measures which may be taken to re- 
move or reduce such obstacles, and furnishes estimates 
as to the costs of such measures and the results to be 
achieved thereby. 


Phase II—(Production Engineering). Measures 
of this phase provide for the implementation of any 
specific re-engineering measures recommended as a re- 
sult of a Phase I study or for which the need is known 
from previous experience. Such measures may, in order 
to facilitate mass production of an essential item in the 
event of mobilization, include redesign of component 
parts, preparation of revised engineering drawings, 
blueprints, bills of materials, preparation of production 
flow sheets and factory layouts, the design of special- 
purpose tools and high-speed production equipment, 
the construction and test of pilot models or production 
equipment, and the development of critical sources of 
supply. 

Phase III—(Limited Production). Measures of 
this phase provide for actual production of limited quan- 
tities of an essential item or material, by methods re- 
sulting from Phase I and II measures, or otherwise, in 
order to test and prove the method tentatively designed 
to effect mass production at mobilization rates. 

The Electronics Committee is composed of officers 
of flag rank from the Army, Navy and Air Force with 
a Munitions Board chairman, They meet regularly to 
set policy and deal with matters of current importance. 
The Electronics Division is also advised on the indus- 
trial side by the Munitions Board and National Security 
Resources Board Joint Electronics Equipment Advisory 
Committee. This group has approximately 30 members, 
forming a representative group of the electronics indus- 
try. They meet regularly to develop recommendations 
for presentation to the Munitions Board. This group has 
both government and industry chairmen. 
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Electronic units of greatly improved design such as the 
new “man-pack” combination receiver-transmitter radio 
set shown at the right (AN/PRC-10) is typical of mili- 
tary equipment that lends itself to industrial mobiliza- 
tion planning. The new radio set weighs 18 lb and occu- 
pies 440 cu in. as against 35 lb and 880 cu in. for 
existing equipment shown at the left (SCR-300), and in 
addition provides for four times as many usable channels 
with special facilities for control and _ retransmission. 
Unit has 3-mile range; to be used by forward elements. 


Organization of the Electronics Division is shown in 
the second chart. It consists of Requirements, Produc- 
tion, and Resources Branches. The Requirements Branch 
is concerned with the consolidated programs of the de- 
partments. The Production Branch is concerned with 
combined military scheduling and the allocations of 
components and materials. The Resources Branch is 
concerned with plant facilities, tools, test equipment and 
the other requisites of production. 


Principal Bridge Between Research and Development 


Effort of the Nation and the Defense Department. 


M. BARRY CARLTON 


Panel Coordinator, Committee on Electronics 


aati by the National Security Act of 
1947, the Research and Development Board is re- 
sponsible for “‘the preparation of a complete, integrated 
program of research and development for military pur- 
poses.” To accomplish this important mission, it works 
closely with the Joint Chiefs of Staff and the three mili- 
tary departments. 

Placed at the top policy level of the Department of 
Defense, the Research and Development Board thus re- 
flects recognition of the important interaction of strategy 
and technology. The RDB is staffed with both scientists 
and military men, working together to achieve a weap- 
ons program realistic in terms of operational needs. 
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RESEARCH AND DEVELOPMENT BOARD 





William Webster, formerly executive vice-president 
of the New England Electric System, is the present 
chairman of the seven-man board. Army members are 
Under Secretary Archibald Alexander and General 
Mark Clark; Navy members are Under Secretary Dan 
Kimball and Rear Admiral Robert P. Briscoe; Air 
Force members are Assistant Secretary Harold C. 
Stuart and Lieut. General Benjamin W. Chidlaw. 

The RDB works principally through its technical 
committees, panels and subpanels which are staffed with 
experts from both industry and academic institutions, 
and with military specialists from the three services. 
Civilians serve on a part-time basis, many of them with- 
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out compensation from the government. The brains and 
skills thus brought together represent an impressive 
cross-section ot America’s best scientific ability. In the 
Electronics Committee, for example, the chairman is 
D. A. Quarles, vice president of Bell Telephone Labo- 
ratories. Other civilian members are Dr. E. W. Eng- 
strom, research director of the RCA _ Laboratories, 
Princeton, N. J., and Dr. William L. Everitt, dean of 
engineering, University of Illinois. The senior military 
members are: Brig. General H. Reichelderfer, Depart- 
ment of the Army; Capt. W. H. Beltz, Department of 
the Navy; and Col. G. Hayden, Department of the Air 
Force. 

An organization of committees covers the significant 
fields of military research and development. In addition 
to the Committee on Electronics, there are committees 
on: Aeronautics, Atomic Energy, Basic Physical Sci- 
ences, Biological Warfare, Chemical Warfare, Equip- 
ment and Materials, Fuels and Lubricants, Geophysics 
and Geography, Guided Missiles, Human Resources, 
Medical Sciences, Navigation, and Ordnance. 

Each of the three services (Army, Navy and Air 
Force) formulates and directs its own research and de- 
velopment programs with guidance from the RDB. The 
task of the RDB is to see that these programs are 
brought together in such a way as to realize an inte- 
grated, overall program. Essentially, the RDB, with ap- 
propriate advice from the Joint Chiefs of Staff as to 





operational objectives, decides how the research and de- 
velopment dollar can be most effectively apportioned and 
what the relative emphasis shall be in the many fields of 
technical effort. How this process works can be illus- 
trated in the workings of the Committee on Electronics 
as a typical committee. 

The Committee on Electronics is one of the larger 
committees in the Research and Development Board; 
it utilizes approximately 900 part-time representatives 
from industry, universities and government technical 
services in addition to a permanent committee secre- 
tariat. The magnitude of the defense research and de- 
velopment program is about $500,000,000 a year, of 
which a substantial portion is spent on the electronic 
techniques essential to a vast number of military opera- 
tions. For working purposes, the committee has estab- 
lished a panel to cover each of the following subdivi- 
sions of its field: Acoustics, Antennas and Propagation, 
Communication, Components, Electronic Countermeas- 
ures, Electron Tubes, Infra-Red, Interference Reduc- 
tion, Radar and Test Equipment. Organization of the 
Committee on Electronics is shown in the accompany- 
ing chart. Each of these groups comprises a civilian 
chairman, civilian members from universities and indus- 
try and representatives from the three military depart- 
ments. Frequently, these groups meet in industrial and 
government laboratories engaged in investigations of 
specific interest to a particular group, in order that first- 


RESEARCH AND DEVELOPMENT BOARD 
COMMITTEE ON ELECTRONICS 










Functions: Formulates a complete, integrated 
research and development program, advises 
in regard to scientific trends and coordinates 
Army, Navy and Air Force activities to obtain 
maximum effectiveness in the field of 
electronics. Chairman: D.A.Quarles; 
Executive Director: Edwin A.Speakman 





PANFPELS 


ANTENNAS AND 


Radiation and reception 
of radio waves, their 
propagation in space and 
associated feed systems. 






Development of techniques 
and equipment required for,o 
dependent upon, generation, 
transmission or reception 

of sound waves. 


All generally recognized 
means of communication to 
include television, facsimile, 
data transmission and 
relay systems. 















Subpanels: Sound in air; 
Underwater sound. 


Subpanels: Airborne antennas; Subpanels: Systems , Radio 
Antenna research; Antenna communication equipment; 
instrumentation; Radomes; Supporting research; Wire 
Propagation, Ground and and terminal equipment 
ship antennas 





ELECTRONIC 
COMPONENTS COUNTERMEASURES ELECTRON TUBES 


Countermeasures program to 
provide techniques and 
equipment to intercept 
and reduce effectiveness 
of transmission in the 
electromagnetic spectrum 


All materials usable in 
electronic equipment and 
all related parts and 







Electron tubes (high-vacuum 
and gas) and devices 
having properties similar 


parts assemblies. to electron tubes. 








Subpanels: Power tubes; 
Radio- frequency tubes; 
Receiving tubes; 
Special tubes; 


Subpanels: Capacitors; Coils, 
inductors and transformers; 
Dielectric materials; 
Electromechanical devices; 
Frequency control devices; 
Indicating instruments ;Resistors; 
Transmission lines; Packaged sub- 
assembhes using miniature 


Subpanels: Intercept; 
Jamming *, Deception. 












Tube techniques. 





PANFEUELS 













Subpanels: Sensitive 
elements; Sources, optics 
and electronics; Viewing 
and communication ; 

Search and detection; 
Emission and propagation 
Control and guidance. 


INTERFERENCE 
REDUCTION INFRA- RED 


Interference reduction Principles, techniques, methods, 
including instrumentation Components , and designs 
and standards of measurement resulting in equipment for 
use in fhe infra-red region 
except for conventional optical 
and medical applications. 









Subpanels:Surface-borne 
surveillance equipment; 
Surface-borne precision 
and tracking equipment; 
Airborne surveillance, 
coer Fei coc nome 
control and guidance 
equipment; Identification 
and recognition ; Racons; 
Radar techniques. 













RADAR TEST EQUIPMENT 


Techniques and equipment All types of test equipment 
using radio-frequency which are included within 
radiation to locate or the field of electronics. 






Organization of the Research and Development Board’s Electronics Committee, showing the panels and subpanels. 

Panels assist the committee in the various functions enumerated. Some of the other RDB committees are also con- 

cerned with electrical products; for example, the Committee on Equipment and Materials contains a panel on elec- 
trical equipment. (Condensed from official chart.) 
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hand knowledge may be gained of the facilities and per- 
sonnel employed in this effort. This procedure permits 
a realistic and objective assessment of the military elec- 
tronic research and development program. 

Ultimate result of the committee’s activity is a well- 
rounded program in the field of electronics with the ap- 
propriate apportionment of emphasis in terms of the 
total security program of the United States and in re- 
lation to strategic considerations. To be truly effective, 
such a program must be forward-looking. The commit- 
tee, therefore, bases its concepts on all known and an- 
ticipated military applications, with considerable em- 
phasis on future applications. 

Since the electronic technique is employed in prac- 
tically all aspects of modern warfare, the interests of 
the Committee on Electronics are concurrent with those 
of the Committee on Atomic Energy, Aeronautics, 
Guided Missiles, Chemical Warfare, Ordnance and Geo- 
physics. Close liaison is maintained with these end- 
item groups in order that military requirements may be 
fully met. Frequently, other government agencies assist 
the military in the successful prosecution of their pro- 
gram. The Central Radio Propagation Laboratory at 
the National Bureau of Standards, for example, collects 
and reduces data on radio propagation at various locali- 
ties and at different frequencies. This information is 
available to the Department of Defense in the selection 
of the optimum frequency at which the electronic equip- 
ment will operate. Another example is the encourage- 
ment by the Panel on Infra-Red of the establishment 
of a NBS facility for standardized testing of infra-red 
radiation detectors. This program is supported jointly 
by the three military departments. 


Committee Active in Technical Meetings 


Kundamental to the committee’s study of the elec- 
tronics program has been the acquisition of a large vol- 
ume of information relating to approximately 3000 
projects on all phases of the program, both military and 
civilian. The panels and study groups provide the most 
effective means for exchange of technical information 
in their respective fields of interest. Each meeting, con- 
ference or symposium is attended by personnel com- 
pletely familiar with the pertinent portions of the re- 
search and development program of their respective 
military agencies; thus each of these agencies, as well 
as the RDB, is kept currently informed of the progress 
of research in any given field throughout the Depart- 
ment of Defense. The committee and its panels also 
sponsor oral presentations by members of the Armed 
Services, industrial and academic experts regarding the 
current status of work in their respective fields. 

Through these discussions an immeasurable amount 
of coordination has been achieved at the working level. 
For example, in the program of semifixed, broadband 
microwave radio relays, the Navy cancelled a project 
and the Air Force allowed a project to terminate on 
the agreement that the Army would incorporate the re- 
quirements of the other departments in an overall pro- 
ject for this type of equipment. Joint effort is further 
achieved by equal support among the three departments 
of research contracts at large universities such as the 
Radiation Laboratory of Electronics, M.I.T. and the 
Cruft Laboratory at Harvard University. 

Another important information medium is the sym- 
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posia which have been held in various localities to re- 
view specific electronic research programs. For exam- 
ple, in October 1948, the Panel on Communication, 
Committee on Electronics sponsored a symposium for 
the purpose of improving the general knowledge of 
communication research and the compilation of such 
knowledge and ideas for the improvement of communi- 
cations for our military needs. For the past three years 
there has been a meeting at the Navy Electronics Lab- 
oratory in San Diego on the significant major accom- 
plishments of antennas and propagation. 

A more recent symposium on Improved Quality 
Electronic Components sponsored by the AIEE, IRE, 
RMA with active participation by agencies of the De- 
partment of Defense and the National Bureau of Stand- 
ards was held in Washington in May of this year. The 
symposium was attended by approximately 800 people 
from government, industry and universities who con- 
tributed their ideas on the general problem of achiev- 
ing electronic components as dependable and long-lived 
as certain electrical components such as those used in 
household appliances. 


Components Panel Integrates Needs 


Other examples of group meetings with industry are 
the technical conferences on liquid dielectrics and high- 
temperature organic dielectrics sponsored by the Panel 
on Components. In such meetings, representatives from 
the Armed Forces tell of their requirements and solicit 
comments and suggestions from industry regarding 
those needs and the proposed developments and also 
obtain advice as to related commercial developments. 
The result is a sounder program than any which could 
be obtained by the Armed Forces acting separately and 
independently. There is no doubt that by means of these 
cooperative meetings we can achieve results that will 
give our military departments unquestioned superiority 
in materials and components for all electronic equipment. 

Decisions on continuing, curtailing or cancelling pro- 
grams are based on the RDB ‘Master Plan’’—a broad 
guide to the relative military need in our entire research 
and development effort. First, the Joint Chiefs of Staff 
furnish the relative importance, in terms of their strate- 
gic plans, of various kinds of military operations, such 
as air defense, antisubmarine warfare, land warfare, etc. 
The military and technical experts in the three depart- 
ments estimate the degree of adequacy or inadequacy 
of our present equipment and the techniques for per- 
forming each of these military operations successfully. 
A combination of both strategic and technical factors 
of importance results in a relative priority for each 
major area of research and development. Having thus 
obtained a military picture of the problems, the best 
available military and civilian scientific talent is brought 
to bear on the solution. The operations of the Panel on 
Components will serve to illustrate how the maximum 
benefit is made of the defense dollar. 

Objective of the Panel on Components is to assist the 
Committee on Electronics in the implementation of its 
directive in the field of components, excluding electron 
tubes for which there is a separate panel. The term 
“component” may be defined as an element of electronic 
equipment usually not susceptible of further disassem- 
bly and normally furnished as a unit. The panel’s field 
of interest includes all materials usable in electronic 


153 








equipment and all parts and parts assemblies subdivided ers its first job to be a thorough and continuing analysis 


into resistors, capacitors, transmission lines, dielectric of the current program to determine its scope and its 
materials, electromechanical devices, frequency control adequacy in terms of the needs of current and future 
devices, indicating instruments, packaged subassemblies electronic projects. It also feels the need for ascertain- 
using miniature components, and coils, inductors and ing what gaps exist in the program and whether the 
transformers. The need for global operations has placed effort authorized or contemplated on components is in 
a requirement for reliable performance of electronic balance with the effort authorized or contemplated on 
components under a variety of severe environmental the equipment phases of the electronics program. The 
conditions such as temperature (— 65 C to + 200 C) spade work on these problems is assigned to the sub- 
and humidity. panels (see chart) which are working teams of repre- 
The goal of the military program on components is sentatives of the three services aided by competent men 
to increase their reliability and versatility to insure ef- available in industry and universities. Here are debated 
fective operation of electronic equipments in the field. the needs for the new components or materials to meet 
Many applications, particularly in the Air Force, re- the military requirements and here is formed the best 
quire a reduction in size and weight of existing equip- judgment as to those developments which should go 
ments. This has resulted in a vigorous program in forward. 
miniaturization of components and the pioneering of The subpanels consider departmental proposals and 
new materials and design methods. Dissemination of — discuss thoroughly the technical desirability of the pro- 
technical information and coordination between govern- posed project. The results of these discussions is either 
ment and industrial groups will assist in the develop- the allocation to one of the three military departments 
ment of the most suitable component program to fulfill of the responsibility for supervising and contracting, or 
the equipment needs. a recommendation for spending the proposed funds in 
In the accomplishment of its important mission, the another area. These recommendations are reviewed sub- 
panel enjoys the services of such distinguished experts sequently by the panel in its consideration of proper 
as: F. J. Given, Bell Telephone Laboratories, who is emphasis among the various technical areas in the en- 
chairman of the panel; J. I. Cornell, Vickers Electric tire field of components. Jt is well to note that none of 
Division of Sperry Corporation ; L. C. Hicks, Allegheny- the RDB panels, subpanels or commuttees participate in 
ILudlum Steel Company; J. H. Koenig, Rutgers Uni- the actual procurement of bids or letting of contracts 
versity and J. Marsten, International Resistance Com- for development. 
pany. Since military art is never static, research must ever 
Requirements of the military departments are sup- be pushed harder, for the weapons of today may be ob- 
plied by the military representatives. The panel consid- solete tomorrow. It is essential to exploit any technical 












(a)- Improvement of capacity of 


(b)-Improvement of shelf life of dry cell batteries 
battery BA-270 for use in AN/PRC-6 


(Based on typical results with cells used in"B" batteries) 








~ 



























= 
S 
& 
9 S 
2s S Shelf life necessary 
SX > = Wit : 
E 8 8 S for rulitary service 
a : § 
ih 
‘$45 % =§ > 2 0 
i © < 8 zs ss 
2 Ss ye = .9 
2 es 8 ¥ eS i 
‘S 30 ar & 5S a9 Limit of useful 
v 2 25s $ = & capacity 
c rx Pe x ~s eamnhithin. as “ncaa 
5 Lo 2S > 2 
Sc = 7 -— Ss 
2 & £5 J <= 
& a 
Ss 
BY 8 






"2 | 12 2 
Years of storage at 10F 


(c)-Reduction of cost in battery procurement 


Problems incident to use of dry cell batteries in 
military equipment illustrate value of the ASESA 
standards program: Present military requirements 
include the following: (1) Storage life of 3 years 
under worldwide temperature and humidity condi- 
tions; (2) satisfactory electrical performance at a 
temperature of -55 F; (3) highest satisfactory 
capacity per pound; (4) size compatible with good 
engineering design. Signal Corps Engineering Labo- 
ratories were assigned the responsibility for a de- 
velopment and standardization program, with ASESA 
coordinating this activity with other Armed Services 
and with industry. This chart, and Table II, illus- 
trate some of the progress. It is logical that mili- 
tary improvement attained in battery life and 
capacity will be reflected commercially. 


Battery capacity 
200% 









Wholesale price 


‘and wage index 
150% 


Actual battery cost 


100% '49 Estimated trends 


‘5! future 


Percentage change 
(Based on 1942-43 index as 100%) 


Reduction of true battery cost 
(based on increased 
battery capacity) 
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advance while there is strong possibility that such ex- 
ploitation will result in improvement in operational ef- 
fectiveness. The technical promise of each proposed pro- 
gram or project must be considered carefully to deter- 
mine how much emphasis it should receive. Duplica- 
tion of effort among the three departments must be re- 
duced to a minimum; yet great care must be exercised 
to ensure that there are no gaps in the overall program. 
Competent technical personnel and adequate facilities 
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must be made available for the effective conduct of re- 
search and development. 

Military programs for electronic research and devel- 
opment are well conceived and coordinated by means 
of a continuing review by technical groups. Adjustments 
will continue to be made on the basis of advancement 
in the state of electronics art, on the basis of changing 
strategic and tactical concepts, and with the continuing 
coordination and planning efforts of military agencies. 


A Joint Army, Navy, Air Force Activity Responsible 


HE Armed Services Electro Standards Agency 
(ASESA) is a joint activity of the Department 
of Defense operating under a charter signed by the 
under secretaries of the three departments. ASESA 
is directly responsible to the three services in the stand- 
ardization of those electronic component parts compris- 
ing the integral circuit elements, and related electrical 
items and materials commonly used in electronic equip- 
ments where quantities justify standardization action. 

In its organization ASESA is headed by a single 
director who is a military officer from one of the three 
departments, of the rank of colonel or captain, USN. 
The director is directly responsible to the three services 
for the plans, policies and overall operations of the 
agency and is assisted by two deputies from the other 
two services, of the rank of lieutenant colonel or com- 
mander. The directors are supported by subordinate 
officers from the three services and civilian engineers. 
The normal arrangement is to have an officer and civil- 
ian jointly supervising the three major divisions. This 
has proved valuable in that the officers contribute a 
great deal of information concerning the field require- 
ments and policies of their services while the civilian 
chiefs handle the technical phases of the work. 

Although directly under the three services, ASESA 
works closely with the Munitions Board Standards 
Agency and operates in accordance with the rules laid 
down by it in coordinating specifications. Specifications 
issued by ASESA are also sent to the Munitions Board 
Standards Agency for final approval for printing after 
being coordinated by ASESA. In addition, ASESA 
works closely with the Research and Development 
Board and maintains associate memberships on all sub- 
panels concerned with electronic components and mate- 
rials. Engineers attend these meetings regularly and 
much valuable interchange of information has resulted 
as to new developments to be standardized and military 
requirements which need developing. 

ASESA also maintains liaison membership on com- 
mittees of industrial groups wherever it would be of 
benefit to the standardization program. In the capacity 
of nonvoting members, ASESA engineers keep manu- 
facturers informed of military needs and get the feelings 
of industry on production and design problems. 

To summarize, the mission of ASESA is threefold: 
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for Standardization of Electronic Component Parts. 
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(1) prepare standards and specifications for electronic 
components; (2) assist in the establishment of ap- 
proved sources of supply for these components by means 
of qualification approvals; and (3) assist in the appli- 
cation of the standard parts. 

ASESA has no part in research and development 
other than in an advisory capacity. Where the services 
have indicated a need for electrical or mechanical re- 
quirements on a component more rigid than can be 
met by industry, ASESA feeds these requirements to 
the Research and Development Board for research and 
development work. When the RDB has completed its 
job, ASESA writes the improved characteristics into 
the procurement specifications. Likewise, ASESA has 
no direct authority over procurement. However, the 
specifications it issues are implemented by the services 
in their own procurement documents and are univer- 
sally mandatory both in the procurement of parts by 
the manufacturer of government equipment and the 
procurement of replacement parts by the individual 
service procurement agencies. Thus, the JAN or MIL 
electronic component specifications vitally affect any- 
one concerned with the electronic program of the 
Armed Services and it is a necessity that the entire 
standardization program be practical and realistic. 

In preparing standard specifications, ASESA must 
not only consider the problems of procurement and 
maintenance, but also the problems connected with 
the application of the part in electronic equipment. The 
specifications tell the equipment designer what per- 
formance he can expect out of the part and allow him 
to make design compensations where necessary. For 
example, if the equipment must perform at 25,000 ft 
and the JAN specification says the part will only per- 
form at 10,000 ft, then the designer, knowing the limi- 
tation, can make some provision, such as hermetic seal- 
ing, for the extra altitude. The reaction of the part 
under such other conditions as moisture, temperature 
extremes, immersion, etc., as set forth in the specifica- 
tion, along with the basic electrical performance and 
physical dimensions, give the designer practically all 
of the information he needs to know. 

The specifications also make provisions for testing 
manufacturers’ products to insure that the item con- 
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WUALITY must be designed in 


ALLEN B. DU MONT 
President 
Allen B. Du Mont Laboratories, Inc. 


WO BASIC considerations establish the level of 

quality for any manufactured product. First 1s 

the limitation imposed by the state of the art. It 
is impossible to build a perfect product, but with every 
unit built, further knowledge is gained as to how the 
product can be improved. It is important that period- 
ically such improvements be incorporated to maintain 
a position of leadership in any field. 

The second basic consideration in establishing quality 
is the performance level to which management decides 
to build. Classes of performance level in general are not 
competitive commercially and are most readily distin- 
guished by relative price ranges. As in automobiles 
and appliances, television receivers are made to various 
performance levels distinguished by low price, medium 
price and high price classes. Just as management de- 
cides what products to build, so must the quality level 
of the product be decided also. 

Quality of the product is the goodness, the fineness 


Developments in four years 
show striking reduction 
in cost along with 


improved performance 


Constant effort in improving quality 
has resulted in an impressive number 
of improvements in Du Mont Telesets 
in four years, as exemplified by these 
two models. Automatic gain control has 
been incorporated in the circuits to give a 
steady picture on the screen independent 
of the fluctuating signal strength; improve- 
ments in sync circuits make the sweep 
more stable and immune to “noise”; 60- 
cycle high-voltage power has been replaced 
with compact high-frequency flyback sup- 
plies; regulated power transformers reduce 
the effect of line voltage fluctuations; a 


or the excellence of the product. A high quality prod- 
uct has good design and engineering, is built with good 
materials and components, and has been assembled with 
good workmanship. Quality is not the sum of these 
factors but is determined by the poorest, and good en- 
gineering comes first. 
Product quality in a television receiver is measured 
by such factors as 
1. Picture clarity 
2. Performance under unfavorable conditions 
3. Reliability and serviceability 
4+. Appearance factors 
Quality levels are established in a large degree by 
precedents. \When it is once established that the state 
of the art—including design, components, and work- 
manship—can attain a known quality level, manage- 
ment may not let the product deteriorate below this 
value without paying a penalty. These values are es- 
tablished by selecting a number of units of the product 


1950 


single chassis replaces four for the com- 
plete line, simplifying maintenance and re- 
ducing cabinet size. 

Sensitivity has been substantially im- 
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proved so that today’s receivers can oper- 
ate at greater distances from the station 
than before; picture tube focus has been 
improved to give a cleaner, more detailed 


picture; a tuned r-f stage eliminates pic- 
ture interference caused by stray signals at 
the image frequency to which the set is 
tuned. Operation of the receiver has been 
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d- with the desired quality level and using them as refer- 

od ence standards. 

th Quality in itself is difficult if not impossible to meas- 

‘Se ure, as in any subjective evaluation. However, practical 

n- correlations can be established between quality and spe- 
cific measurements that can be made. The basic factor 

ed that determines product quality is the quality of the 


engineering or design. An attribute of this factor in a 
television receiver could be the maximum distance from 
a station that a receiver will perform satisfactorily. 
This can be measured and expressed as a quantitative 
value. Another basic factor is the quality of the com- 








by ponents that go into the television receiver. One of the 

ite attributes of these components is the length of time they 

k- can be expected to give satisfactory performance. This 

e- length of time can be measured and expressed as a 

us quantitative value. A third basic factor is the quality 

°S- of the workmanship that goes into the building of the 

ict product. An attribute of this factor could be the num- 

»0 

pic- substantially simplified so that it requires parable 1950 model, the Tarrytown, with 
3 at less skill to obtain good picture quality. the rectangular screen. 

, is And the price was reduced from $1795 for bine FM-AM and a record player—three- 
een the 1946 model shown, to $630 for a com- speed on the 1950 model. 
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expense. Here is the management thinking on qual 


control behind Du Mont’s success in making television receive ‘s 


Two of four 465-ft chassis assembly lines in the Du Mont plant in East Paterson, N. J., the largest television receiver plant in the country. 





ber of wiring defects, expressed as the number of de- 
fects per thousand chassis. It is through this medium 
of thinking that a general concept of quality can be re- 
placed by specific terms of probable life, working range, 
resolution, defects per thousand, and other attributes 
that can be measured. 

In establishing the product quality, limiting values 
are placed on those attributes which are important to 
any of the many groups of a manufacturing organiza- 
tion such as sales, service, or management; these values 
are given to design and engineering personnel as re- 
quirements to be met before any design can be frozen. 

Actual quantitative values of the attributes are de- 
termined after the engineering and design on the prod- 
uct is practically completed but prior to the actual pro- 
duction. It is one of the last important functions of the 
engineer. The actual values are determined by the com- 
bination of the design, the ability of the manufacturing 
process which includes both personnel and equipment, 
and the tolerances and _ varia- 
tions in the components and ma- 
terials to be used in the product. 

A practical method of deter- 
mining whether the values are 
either attained or attainable is to 
build a quantity of units in ac- 
cordance with the completed de- 
signs, using personnel and equip- 
ment comparable to that available 
when in actual full-scale produc- 
tion. Such a run is generally 
termed a pilot run and at Du 
Mont is run off on a line built 
specifically for the purpose. The 
quantity of units built in such a 
run ranges from 40 to 200. 

Careful and complete examina- 
tion of each unit made in a pilot 
run determines what the average 
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Both models com- 



















































of the quantitative measurements should be and the 
range over which individual values will fall. Such in- 
formation can thus be used at any future time to deter- 
mine whether the manufacturing process is turning out 
a unit in accordance with the intentions of the engineer 
and the capabilities of the production line. Deviations 
of these quantitative values from the original values 
established by the pilot run in many instances provide 
clues to troubles that may eventually result mm a deteri- 
oration of product quality and a substantial increase in 
manufacturing costs. 

The primary responsibility for building a quality 
product rests with the production department; the re- 
sponsibility of insuring that only quality products are 
shipped rests with the quality control department which 
must maintain constant vigilance over the values of the 
many attributes. At the first indications of difficulties 
developing which would result in deterioration of qual- 
ity or an increase in the manufacturing cost, production 
must be advised. It is the responsibility of the produc- 
tion personnel then to act promptly to locate the pend- 
ing trouble, establish the cause and eliminate the dif- 
ficulty before it has an opportunity to jeopardize qual- 
ity. At Du Mont, it is the responsibility of the quality 
control department to inspect and screen out all inferior 
products in the event that production is unable to take 
corrective action in time to avoid producing inferior 
quality products. Such a division of responsibility be- 
tween production and quality control is based on the 
premise that quality cannot be inspected into the prod- 
uct but must be built into the product. The use of in- 
spection to eliminate inferior or defective products is 
an expensive, inefficient expedient resorted to only 
when all efforts on the part of production personnel to 
correct and eliminate an assignable cause of trouble 
have been ineffective. It is definitely a last ditch stand. 
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studied by 


each chassis made on an engineering 


Modifications are testing 


pilot production line 


While it is sometimes relatively easy to modify a single 
chassis or assembly in the engineering laboratory and 
obtain satisfactory operation, a pilot run is necessary 
to avoid production difficulties. A quantity of sets em- 
bodying a proposed change are made on an engineering pilot 
line, and tests are made on each unit. Other performance 
characteristics may suffer, for example as a consequence of a 
change in an adjacent circuit. Test results are analyzed using 
statistical methods and the decision then made to incorporate 
a modification into regular production. In the test shown here, 
for example, the engineering department was requested to 
determine whether another tube type more readily available, 
could be substituted. When a solution was reached which 
called for a change in a resistor a pilot run was completed to 
determine the variability of the process. 

Would the change in the interelectrode capacities of the 
tube affect the square wave response or the band pass of the 
video amplifier? Would the sound and video sensitivities be 
increased or decreased or would the attenuations be within 
specifications? Tests on a pilot run of 150 models proved that 
video sensitivity, sound sensitivity, carrier level, adjacent chan- 
nel sound and video attenuations, as well as other characteris- 
tics were not degraded, and the change was then made. 





Relationship between design and quality, or the engi- 
neer’s responsibility for establishing the quality level 
needs to be carefully considered. In a properly rounded 
program in a manufacturing plant, the engineer as- 
sumes only a small share of the responsibility of setting 
the desired level of quality. This responsibility is di- 
vided between sales, service, production, purchasing 
and management. Management has the responsibility 
of establishing the company’s quality policy which is 
concerned primarily with the class of product the com- 
pany is to build. Sales advises engineering as to the 
quality requirements which they believe should be ful- 
filled from the service and maintenance viewpoint. 
Manufacturing must work with engineering so that the 
limitations of the manufacturing process are recognized. 
Purchasing has the responsibility of advising engineer- 
ing what limitations must be faced in purchased com- 
ponents. Engineering responsibility then must be as- 
signed for developing a product whose quality fulfills 
the requirements of management, sales, and service, 
and which can be built with the manufacturing facil- 
ities available, and with the materials and components 
that the purchasing department can procure. 

When the engineer succeeds, he accomplishes a com- 
plex job. However, it is not sufficient that the product 
fulfill the requirements of management, sales, service, 
production, and purchasing ; in addition, there must be 
specifications—a record in complete, clear, and precise 
detail of the way the product is to be built, the materials 
from which it is to be built, and what is to be expected 
when it is completed. The design is of little value if it 
cannot be told in complete detail to the many people who 
are responsible for executing the design. 

The engineer has the final responsibility of determin- 
ing the adequacy of his design before it is released for 
production. This is done by running a pilot line on 
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which a number ot units are built under manufacturing 
conditions and with the materials that will be used in 
manufacturing. This technique demonstrates the ability 
of the manufacturing process to build the product in 
accordance with engineering specifications. 

While the production department is required to ad- 
vise engineering of any limitations in building a quality 
product, it is the responsibility of engineering to deter- 
mine if the completed design is within the ability of the 
manufacturing process. The production department 
will study the design and the results of the pilot run to 
make sure that the product can be built in accordance 
with the design without excessive cost, rejects or lost 
production, and an additional pilot run may be required 
if considered desirable. The production department 
must establish to their satisfaction that the design can 
be built before committing themselves to a production 
schedule. 

No matter how good the design and components may 
be, the quality of the product will be adequate only if 
the workmanship is good. No amount of inspection 
will improve it. The only solution to good workman- 
ship is for each and every worker in the plant to do his 
job well. It is therefore important that each worker 





Humidity Test Chamber 


Components, assemblies and the completed product are 
tested in this chamber under combined humidity and 
temperature conditions more severe than will ever be 
found in service. As an example, normal tests indicated 
that a new high-voltage transformer would be satisfactory, but 
in the humidity chamber it was found to develop excessive 
corona. A simple inexpensive method was devised to eliminate 
the corona, as demonstrated by subsequent humidity tests. 
Had the transformer gone into production, several thousand 
sets could have been shipped before field reports indicated 
this source of trouble. Obviously, the humidity test cost far 
less than field replacement of the transformers. 
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understand that the company is committed to building 
a quality product and that he can help the company do 
so by doing his own job well. 

A quality product cannot be built by one individual 
or any small group of individuals in a manufacturing 
plant. It can be built only if every individual does his 
job, every group does their job, and every group and 
individual works with every other group and individual 
towards the united objective of building a quality prod- 
uct. Management must assume the responsibility in a 
quality program of delegating and coordinating respon- 
sibilities so there will be a united front on quality. 

Typical of most products, a television receiver may 
be used under many varied operating conditions, some 
of which are unfavorable such as high ambient tem- 
perature and high humidity. To insure that a design 
will give satisfactory performance under extreme serv- 
ice conditions, units are placed in a chamber where the 
temperature and humidity are in excess of what would 
be encountered anywhere in continental United States, 
and required to operate in a satisfactory manner for a 
period of several days. Components and assemblies are 
similarly tested when the need arises. 

Failures disclosed by humidity tests show up in 
many ways and seldom the same in different designs. 
Cabinets warp, doors bifid, joints open, and finish dis- 
integrates. Components absorb moisture and change 
electrical characteristics. High ambient temperatures 
also change electrical characteristics of components. 
Temperature and humidity combined may sufficiently 
reduce insulation value that components may fail under 
normally safe voltages. High voltages in television re- 
ceivers are always seeking discharge paths to ground. 

After each individual component has been tested, the 
product as a whole is again tested in extremes of hu- 
midity and temperature. This has been found neces- 
sary because components which alone were found to be 
satisfactory caused failures when combined with others. 
Or wiring, spacing of components, and the relation of 
components to each other produce difficulty without 
any one component failing. 

Television receivers in the field seldom enjoy perfect 
synchronizing and blanking signals from the station. In 
the first place, these signals vary from station to sta- 
tion. Regardless of how the signals are sent out, the 
nature of the path and objects in the area may change 
the signal. In addition, there are always other types 
of signals in the air, such as caused by automobile 
ignition, mixing with the desired signals from the sta- 
tions. But the owner of the television receiver expects 
to see a good picture regardless of how the signal from 
the station may have been changed. 

Typical of the many problems encountered in the field 
is interference produced by automobile engines, electric 
signs, diathermy equipment, and motors. Much of this 
interference can be serious. Mobile field laboratories 
operated by the engineering department take receivers 
to specific locations which are known to give one type 
of problem or another. Engineers operating these mo- 
bile laboratories are always searching for ‘new locations 
and new types of trouble. Thus practical solutions 
for such problems often can be developed before they 
become a problem to the customer. 


(Continued on page 220) 
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Naleguards 


HAT codes and practices can the designer refer 
to for guidance in evaluating whether a product 
is safe from the point of view of electrical shock ? 
The National Electrical Code, sponsored by the Nation- 
al Fire Protective Association, does not give much di- 
rect help. While the NEC sets up practices for the safe- 
guarding of persons and buildings and equipment from 
electrical hazards, its rules deal largely with installation 
of electrical apparatus and wiring, rather than the de- 
sign of the equipment itself. Many of the practices out- 
lined in the NEC are intended to protect circuits from 
overheating or arcing over rather than to protect the 
motor or appliance. The code does not deal with electric 
shock specifically. Code-approved installations are safe 
from shock hazards, but the major purpose is to reduce 
the incidence of electrically caused fires. 
Apparatus and appliances installed in conformance 
with the NEC must have the approval of the Under- 
writers’ Laboratories, Inc., or municipal inspection 





Safety is paramount in electromedical 
equipment such as this Bausch & 
Lomb portable slit lamp (left). Both 
patient and opthalmologists are in 
contact with the instrument which 


ary circuits are 


employs a lamp operated on 6 to 8 
volts through a step-down transformer 


which is a separate unit apart from arises in the design 


the lamp. There is absolutely no _ trains. Frayed 


In electrical product design 


shock hazard at this low voltage, and 
the transformer primary and second- 
isolated, making a 
foolproof instrument. A critical factor 
in design here is selection of proper 
insulation between 
former windings. A similar problem 


asbestos roving on 


or SAFETY 


authorities. Many city ordinances also provide that no 
electrically operated appliance can be sold without the 
UL label. Nearly all manufacturer’s associations dealing 
with products of this character, such as home laundry 
equipment, vacuum cleaners, ranges, refrigerators and 
radios, to mention a few, tie in with the standards set 
up by UL. This non-profit private group has therefore 
assumed a semi-official status. Nevertheless there are 
other groups whose norms on “safe leakage current” 
have to be considered by the product designer too. 
Current and not voltage is the proper criterion for 
measuring shock intensity. As far as safety to persons 
is concerned there are three zones of electrical currents : 
Currents that are barely perceptible, safe let-go currents, 
and dangerous or lethal currents. Perceptible currents 
are a commercial rather than a safety limit since little 
hazard is involved. Elimination of any sensation is in- 
tended to overcome any fear or apprehension that might 
be associated with the use of electrical devices—a sales 





heater cord (right) is a source of high 
leakage current paths in damp atmos- 
pheres. Machine pictured recently in- 
troduced by Universal Winding Co., 
automatically serves glass fibre yarn 
the two trans- on heater cord conductor legs. Heat 
resistance and incombustible proper- 
ties of the glass yarn used for the 
serving match those of the asbestos. 


of electric toy 
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For any electrical product, safety is inher- 


ently a prime design factor. Where, why and 


what safeguards are required? Here is an an- 


alysis of the impact of quasi-official regula- 


tory bodies upon designers’ product planning. 


FRANK J. OLIVER 
Editor 
ELECTRICAL MANUFACTURING 


deterrent. But when such shocks are startling, a serious 
fallor burn might result. 

Somewhere between perceptible currents and mini- 
mum let-go currents are leakage currents that come 
about through the fact that no insulation is perfect 
(has an infinite resistance). There are leaks 
through capacitors to be considered. Safety is also 
a matter of aging and heat deterioration or moisture 
absorption of electrical insulation. 

The problem of electrical shock has been discussed in 
the technical press for over 40 years but the most signifi- 
cant studies were not undertaken until the early “thir- 
ties.” Prof. W. B. Kouwenhoven of The Johns Hopkins 
University, a prolific worker in this field, made his first 
report in 1930. (1)* A later worker who has been 
most active in the last ten years is Prof. Charles F. Dal- 
ziel of the University of California. The work done in 
1933 by the Electrical Testing Laboratories, New York, 
for a group of central-station companies is probably as 
significant as anything done in the meantime because it 
has colored the thinking of several commercial and con- 
sumer groups. The full report of that work was private- 
ly “printed” but a summary of it appeared in public 
print. (2) Several of the largest utilities in the country 
still use the safe leakage values suggested as a result 
of that work as the basis for accepting or rejecting home 
appliances they would merchandise. Consumers Re- 
search, Inc. and Consumers Union of U. S., Inc., both 
tie in with this earlier work and base all their criticisms 
of products on that norm, which is at the lowest end 
of the scale. (See bar chart at right) 


also 


Basis for 0.2 ma Perception Value 

The basis of such perception in the ETL tests is set 
at 0.2 milliamperes. At 120 volts, this corresponds to 
an insulation resistance of not less than 600,000 ohms. 
Tests were conducted on 60-cycle current with various 
kinds of contact. Tapping the finger on a copper plate 
proved to be the most sensitive. The average threshold 
value for 42 men in the tapping test was 0.40 ma and 
for 28 women 0.27 ma. “Intolerable” values of current, 
at which it became impossible for the subject to turn 
up further an autotransformer voltage control handle, 
were 8.35 ma for the men, 5.15 ma for the women, ac- 
cording to the ETL tests. 


*Italic figures in parenthesis identify references at end of text. 
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These latter figures cor- 
respond very closely to “let- 
go” values established by 
Dalziel. His work, which is 
still being carried on, is not- 
able in that all test data 
has been subjected to statis- 
tical analysis and interpreta- 
tion. Safe electrical current 
was assumed to be the value 
that can be released by the 
subject using muscles di- 
rectly affected by the cur- 
rent. 

Dalziel made his first tests 
in 1940 on 114 men at the 
University of California. (3, 
4, 5). The let-go currents 
established were 15.5 ma 
average, 9.7 min, 21.6 ma 


Design WAS 


SERVICE 
1138 


Here you have the full range of 
electrical shock, charted to scale, 
barely 


from 0.2 milliamperes, 





60ma 
a-c 





perceptible to only 0.5 per cent of 
a large group, through minimum 


“let-go” values up to 
shock of 100 ma. 


Laboratories norm 


9ma 
a-c 


5ma 


0.2ma 





Percep- 


tible Norm 





a fatal 
Underwriters’ 
is 5 ma. 
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On high voltage industrial equipment like this American 
Air Filter electrostatic precipitator, instructions for safe 
installation and maintenance should come from the manu- 
facturer and _ the of electrical components. 


supplier 


max. With direct current, the corresponding values 
for 28 men were 74 ma average, 61 ma min and 83 ma 
max. In estimating safe values, Professor Dalziel ad- 
justed a normal distribution curve to his experimental 
data and from it read values that only one man in 
200 (0.5 per cent) would not be able to let go. He 
came up with 8-9 ma for 60 cycle alternating cur- 
rent. Later, on a large group of men (134) the safe 
let-go current for 9914 per cent of them was set at 9 
ma for 60 cycle current. Median value was 15.9 ma. 
For 28 women the corresponding values were 6 ma 
and 10.5 ma. Professor Dalziel set 60 ma as the safe 
value for direct current since much less severe muscu- 
lar contraction occurs. 

The work was dropped during the war and not re- 
sumed until 1948-49. Much of this latter work has 
dealt with the threshold of perception. Only last month 
Dalziel and Mansfield reported mean values of percep- 
tion currents of 1.072 ma at 60 cycles a-c for 115 men, 
and 5.2 ma mean for direct current. (6) While the 
threshold value was assumed to be the mean of the 
group, the value of current not likely to be perceived 
was taken as that value detectable by only 0.5 per cent 
of the: group—in this case, 0.4 ma for 60-cycle current 
and 1.0 ma for direct current. All of Dalziel’s test re- 
sults are analyzed statistically by plotting on probability 
paper so that the data may be extrapolated with safety. 

As the frequency is increased, the sensation changes 
to a feeling of heat (100,000 to 150,000 cycles) rather 
than a prickly sensation. The perception current rises 
from a mean (threshold) of about 0.5 ma at 60 cycles 
to 60 ma at 200,000 cps, using a finger-tapping contact. 

The work done by the Underwriters’ Laboratories in 
correlating the results of tests of various researchers 
in connection with the electric fence problem (7) is im- 
portant because it furnishes the background for the 
present practical limit of 5 ma leakage current set by 
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UL for nearly all types of appliances coming under its 
purview. Specifically the laboratories were seeking a 
safe norm for a 2-year-old child who might come in 
contact with an electric fence intended to keep cattle 
within an enclosed area. The basic work of Ferris, 
King, Spence and Williams at Columbia University on 
lethal shock to animals was drawn upon.(8) This 
group had found that the minimum current required to 
produce heart fibrillation (results in death) varied ap- 
proximately in direct proportion to the body and the 
heart weight of the animal (ranging from guinea pigs 
to calves). 

A sheep was taken to be the nearest animal to man 
in heart weight and body weight and further tests were 
conducted on this animal. From these tests it was con- 
cluded that a current in excess of 100 ma at 60 cycles, 
when passing from hand to foot of an individual, would 
cause a dangerous shock if the duration of contact was 
i sec or more. 


How the 5-ma Value Was Set 

The most significant fact disclosed by these experi- 
ments was that a much higher current could be safely 
carried—as much as 15 amp in sheep—if the shock oc- 
curred outside the period when the heart was changing 
from contraction to expansion (known as the partial 
refractory phase and representing 20 per cent of a heart 
cycle). Hence it appeared that the duration of shock 
would have a marked effect on the minimum values 
required to produce fibrillation. Tests showed that 
about ten times more current is required to produce 
death if the duration of shock is reduced from 3 to 
0.10 sec. Taking the ratio of body weights and heart 
weights of animals and a 20-lb child (2 years old), it 
was possible to derive a curve of contact time vs mini- 
mum fibrillating current. For the child, this showed 
a maximum of 424 ma at 0.03 sec down to a minimum 
of 37.4 ma at 3.44 sec duration. An “allowable cur- 
rent” curve could then be produced by dividing by 
some factor of safety. It was arbitrarily decided to 
terminate the curve at a maximum of 65 ma and the 
maximum allowable output as 4 ma-sec. It was also 
decided that the “on” period of an intermittent-type 
fence controller should not exceed 0.20 sec. This re- 
sulted in terminating the lower point on the curve at 
5 ma. (Q.E.D.) This gives a safety factor of about 6 
between allowable current and minimum fibrillating 
current. 

Another important benchmark value that was estab- 
lished as a result of the electric fence study was the set- 
ting of an arbitrary value of 1500 ohms as the resist- 
ance of the human body. The figure of 1500 ohms ap- 
pears as a good compromise. It is slightly less than 
the lowest recorded value with dry contact surfaces, 
and it compares favorably with average values obtained 
under the artificial conditions of wet hands and feet. 
Skin resistance drops from 30,000 to 40,000 ohms per 
sq cm when dry to only about 1000 ohms per sq cm 
when wet. Later, it was decided to reduce the value of 
body resistance to 500 ohms where potentials exceed 
125 volts, where moisture is a factor or where excep- 
tionally good contact is possible. 

Means used by the Underwriters’ Laboratories for 
testing values of leakage current are described in a 
pamphlet dealing with shock tests on radio receivers, 





ELECTRICAL MANUFACTURING, October 1950 

























































prepared by Karl S. Geiges. (9) For such apparatus 
a shock hazard is considered to exist at an exposed live 
part, if the open-circuit potential is more than 25 volts 
and the current with a 1500-ohm load is more than 5 
ma; and at a partially protected live part (like a tube 
cap) if the open-circuit voltage is more than 35 volts 
and if the current is more than 15 ma, with a maximum 
allowable a-c component of 10 ma. 

One of the conclusions reached by Dalziel was that 
muscular reactions from electrical shock are propor- 
tional to the peak value of the wave and not to the rms 
value. It seemed logical to measure this current by 
measuring the peak voltage across a resistance equiva- 
lent to normal body resistance (1500 ohms). One way 
of capturing this peak voltage would be to charge a 
capacitor and measure the voltage across it with a 
high-resistance meter circuit, such as the diode-peak 
vacuum tube voltmeter. Two forms may be used—the 


capacitor-feed and the rectifier-feed type. The former 
is suitable for measurement of a-c voltage only while 
the latter can be used where a d-c component is also 
present. It is normal practice to calibrate a meter of 
this type to read 0.707 of maximum peak so that with 
sine-wave alternating current, rms volts can be read 
directly. When a resistor is placed across the terminal 
of this meter, the scale can be calibrated in milliamperes, 
thus giving direct measurement of leakage current. Ele- 
mentary wiring diagrams of the diode-peak meter as 
well as the schematic diagram of the complete test setup 
used by the Underwriters’ Laboratories are shown in 
the box below, along with an explanation of the operat- 
ing principles. 

In this same publication dealing with shock tests on 
radio receivers (9) an explanation is given of the choice 
of the 5-ma value of permissible leakage current and 
the use of 1500 ohms to represent body resistance. It 
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Basic circuits for measuring leakage currents (left). (a) Combinations of a-c and d-c voltages which fall into the 
asymmetrical wave class; (b) a-c measurements, (c) d-c measurements. At right is complete schematic wiring diagram 
of test setup devised by Underwriters’ Laboratories. 


At (a) the combined a-c, d-c current in 
resistance B (1500 ohms) is indicated on 
meter M provided the voltage drop across 
rectifier diode tube D (6H6) is negligible 
and that resistance R is sufficiently high to 
prevent appreciable discharge of capacitor 
C between current peaks. Microammeter 
M is a standard 100-ma model with a re- 
sistance of 600 ohms. The values of C and 
R are mutually dependent upon the per- 
missible difference between the peak volt- 
age and reading of M—namely the re- 
quired accuracy of measurement. 

During the negative half-cycle capacitor 
C discharges into the meter circuit RM. 
The meter reading is determined by the 
average voltage during the full cycle and 
it is necessary to keep the ratio of the 
minimum voltage to the maximum peak as 
high as possible, consistent with a reason- 
able time constant (CR values). With a 
time constant of 1 and a resistance of 2 


megohms the minimum voltage is 98.7 per 
cent of peak. Because of the small current 
required to maintain the maximum charge 
on capacitor C, the voltage drop across the 
rectifier is negligible. 

The sine-wave a-c reading is the most 
common reading made with a_ leakage 
meter so that for simplicity it is desirable 
to calibrate the meter to read the root- 
mean-square value of a sine wave. For 
correctness of terminology the scale of a 
peak-actuated vacuum tube voltmeter is 
usually indicated as “0.707 of maximum 
peak.” 

Combinations of a-c and d-c voltages fall 
into the asymmetrical wave class and are 
read on the meter by circuit (a), unless 
the a-c component is less than the d-c com- 
ponent, in which case the reading is peak 
on one side of the axis and zero on the 
other side. The zero reading indicates that 
a unidirectional current is involved and 


that the readings of alternating current 
and direct current should be made sepa- 
rately. 

Arrangement used to measure alternat- 
ing current is covered by diagram (b). 
The meter and resistance branch MR is 
placed across the rectifier D so that the 
capacitor-feed type of meter results. The 
charge on capacitor C is read on the meter 
as before, but only the a-c component is in- 
volved in the measurement because C also 
acts as a blocking capacitor. Diagram (c) 
is similar to (a) except that the rectifier 
D is short circuited so that d-c values are 
indicated on the meter M. The rms scale 
readings must be multiplied by 1.41 to 
obtain d-c values because the 0.707 value 
has no meaning on direct current. 

The measurement of potential with the 
diode-peak meter is accomplished by re- 
moving resistor B thereby providing a 
reasonably high input impedance. 
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is admitted to be well above the threshold of perception 
and is an amount that will startle a person. But the 
static charge built up on the body during dry weather 
by frictional effect can be equally startling. Body re- 
sistance of 1500 ohms is not considered a normal con- 
dition; it is an extremely low value. Hence persons 
using equipment built to this minimum will not always 
receive 5-ma shocks. The 5-ma current is believed to 
be low enough to permit release by the person receiv- 
ing the shock. It is based on a-c leakage; hence if con- 
tinuous or half-wave current is involved on exposed 
live parts, peak half-wave currents equal to the per- 
missible a-c component of 5-ma would cover the gen- 
eral case. 

Past practice of radio manufacturers forms the basis 
for the 10-ma, a-c value. It is based on experience with 
a-c, d-c receivers that do not employ transformers, but 
have the cathode and plate circuits directly connected to 
the supply circuit. Negative return circuits are not 
grounded to the chassis, but to a negative bus which 
in turn is connected to the chassis through a capacitor 
of 0.1 to 0.25 mf. With 120 volts supply, the leakage 
current for 0.2 mf is about 10-ma. Capacitors of the 
order of 0.01 mf used to eliminate the 60-cycle hum on 
a-c (transformer) sets have a ground leakage current 
of about 0.50 ma on 120 volts. 

On electrical equipment that has to be tested while 
energized, such as on power supplies for electronic 
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apparatus, door switches are a doubtful safety factor. 
Where high voltage parts must be accessible for test- 
ing purposes, it is generally practicable to make such 
parts inaccessible to inadvertent contact, while readily 
accessible to suitable test probes. A high-voltage part 
containing a current-limiting element between a pos- 
sible point of contact and the power source may be 
relatively safe in the event of contact, provided the 
current is limited to the order of 5 ma. 

Pin jacks may be brought out where necessary to 
make reading points accessible. Where point-to-point 
potentials of over 600 volts to ground are to be checked 
it is desirable to bring out pin jacks to read a fraction 
of this voltage. One method is to put high value re- 
sistors in series with the voltage source and the jacks 
which will act as built-in multipliers for a voltmeter. 
It is also possible to bring out pin jacks from voltage 
dividers or potentiometers, but there is danger of an 
open circuit putting full voltage at the jacks. 

In electronic circuits, if capacitors are of sufficient 
size to store harmful energy, the circuit should provide 
drainage resistors or other means to insure that high 
voltage charge leaks to ground promptly after power 
is removed. In locating components such as capacitors 
or potentiometers which require screwdriver adjust- 
ment, care should be taken to provide a free path for 
the tool so it will not come into contact with live parts 
during adjustment or in the event it should slip off the 
screw head. The same re- 
mark applies to location of 
live parts that must be 
reached by voltmeter prods, 
which are usually insulated 
for most of their length. 
Screwdrivers and _ socket 
wrenches are now available 
that are insulated to within 
3g in. of the point. 

One way to prevent acci- 
dental contact 
the high voltage section of 
the chassis with a transpar- 
ent plastics insulating grid. 
One such has openings 5 
in. square which permit test 
probes to be inserted either 
straight or at an angle to 
reach bare terminals for 
taking readings under load- 
ed operating conditions. A 
clearance of 34 in. to 1 in. 
between grid and live parts 
is desirable. Another obvi- 
ous protective feature is the 
use of warning signs. 

On large electrical appa- 
ratus where field installation 
is often out of the control 
of the equipment manufac- 
turer, the latter still has an 
obligation to consider safety 
in the design of the control 
units and to make recom- 
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Plug and receptacle developed by General Electric to 
conform to the new NEMA Standard for Grounding Caps 
and Receptacles. Grounding prong is U-shaped in sec- 
tion and is longer than the two flat blades so that it will 
make contact before the load blades. Standard two- 
prong plugs are accepted by new receptacle. Grounding 
contacts in receptacle are electrically connected to the 
strap or mounting yoke. Binding screw on grounding 
terminal is hexagonal in shape and green in color to dis- 
tinguish it from power-supply terminals. Grounding 
wire in cord is color-coded green as code requires. 


the equipment. For large air conditioning precipitators 
such as the type illustrated, the voltages run from 
12,000 to 15,000 direct current with currents running 
up to several hundred milliamperes. The rectifier cir- 
cuit most commonly used to meet these requirements 
is the conventional full-wave voltage doubler. In this 
case a number of safety recommendations were made 
by the supplier of the power unit, General Electric 
Company. 

High voltages associated with TV circuits have cre- 
ated additional problems including that of implosion of 
the high vacuum CR tube. Proposed UL requirements 
for television receivers have been under study for a 
year. The window protecting face of tube has to with- 
stand an impact of 5 ft-lb from a 2-in steel ball. (The 
RTMA has issued a set of rules for handling TV tubes 
in factories and by servicemen.) Requirements for shock 
hazard go beyond those already set for radio receivers. 
Where there is no isolating transformer supply, inher- 
ent current-limiting or overload protection devices must 
be provided so as to prevent .the rectifier power supply 
from delivering a d-c output of more than 150 va for 
more than 1 min. In no event can any of these protec- 
tive devices form a fire hazard. 

Limiting leakage current is set at 300 ma through 
500 ohms after 0.0003 sec or 5 ma after 0.2 sec. Other 
limits relate to quantity of electricity, in millicoulombs, 
discharged through the load in a given time. Capacita- 
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tive circuits are limited to 3 mf at 15,000 volts and 0.8 
mf at 20,000 volts. One of the problems is the high 
voltage leads to the tube, The ideal solution is to use 
a flexible lead that supports itself in space free of any 
chassis clips. Resistors are used in series to limit the 
current to negligible values. 

Special precautions are taken for all high voltage 
components. Electrostatic shields are suggested be- 
tween primary and secondary transformer windings. 
Where such shields are not used, test voltages are four 
times rated primary voltage at four times the fre- 
quency. Insulation associated with such circuits has to 
withstand test potentials of 1.25 times maximum output 
voltage, when over 15,000 volts, or 1.5 times output 
voltage when under 15,000 volts. Other requirements 
call for a d-c breakdown voltage for 1 hr of twice max- 
imum voltage for 10,000 volts minimum, or twice max- 
imum voltage plus 1000, from 1000-4500 volts. Com- 
ponents capable of producing ignition by arcing are to 
be enclosed in sheet metal guards. Conductive coatings 
are used inside some wood chassis to reduce the shock 
hazard. 

Most television manufacturers agree with the UL 
objectives and cooperate with them on this program. 
Some even go beyond the limits set by conservative 
consumer groups. Close attention is paid to enclosures 
and types of materials to minimize fire hazard, also to 
spacings and dielectric strength of various circuit com- 
ponents to avoid the possibility of a dielectric failure 
under abnormal conditions which might result in a 
shock or fire hazard. Exposed parts are isolated from 
circuits involving high voltages. Door interlocks break 
the circuit when access covers are removed, and only 
service men have sufficient knowledge to wire around 
them. Resistance leakage paths are used to bleed off 
high voltage capacitors. While most chassis are in- 
sulated from the cabinet, where metal cabinets are used 
both the cabinet and the chassis are grounded. 


Corona Affected by Humidity 


High voltages do produce arcing and corona effects 
that influence choice of insulation. Steatite standoff in- 
sulators are preferred to phenolics due to absence of 
tracking with arc-over. Corona effects are largely in- 
fluenced by the relative humidity, as well as the voltage. 
Although the insulator may not be harmed by corona 
discharges, high leakage currents are difficult to avoid 
until condensed moisture is driven off, but usually occur 
in enclosed areas. 

Dampness is a problem in electrically heated appli- 
ances also. A frayed strand of asbestos on heater cord 
can form a highly conductive path in humid weather. 
Breathing action of sheathed heating elements make a 
good seal imperative if the magnesium oxide powder is 
to retain its insulating properties. The answer to the 
frayed cord problem is taping. There is also the gen- 
eral problem of deterioration of insulation with heat. 

UL sets the minimum resistance of insulation in elec- 
tric heating appliances at 50,000 ohms after 24 hr at 
85 RH at 32 C. (10) This is equivalent to a leakage 
current of 2.4 ma. Safe leakage current for electric 
blankets is set at 5 ma when the blanket is immersed in 
1 per cent salt water. On other products little data on 
safe leakage currents is available. The latest ASA 
standard for tank-type water heaters (17) is vague on 
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this score. It qualifies insulation to that which will not 
permit accessible metal parts to become energized suf- 
ficiently to cause objectionable leakage current. Other 
standards in the making relating to heating devices ap- 
pear to be heading in the direction of 1 ma as the safe 
value. 

Most insulation is qualified by a breakdown proof 
voltage test on the individual components. Such a test 
involves not only dielectric strength of the materials 
but also spacings for arc-over on exposed live parts. 
Proof voltage is no measure of aging effects on insula- 
tion although the multiplying factor (6.5 to 7.5) pro- 
vides such a margin. For appliances or electrical ap- 
paratus operating under 250 volts, the proof voltage is 
usually taken as 900 volts. For line voltages over 250 
and motors and control over 1% hp, the test voltage is 
1000 volts plus twice the rated voltage. NEMA and 
Underwriters’ Laboratories are in substantial agree- 
ment on these figures as related to motor-operated ap- 
pliances (12) and industrial control. (13, 14) 

There are exceptions, of course, like an appliance 
such as an electric shaver applicable in moist condition 
directly to persons, where a proof potential of 2500 
volts is called for by the UL. Test voltages for meters 
in the low-voltage circuits of X-ray apparatus (15) 
is 500 volts and 1000 volts for other parts. For the 
high-voltage transformer it is 125 per cent of maximum 
no-load primary voltage. Lighting fixture wiring is 
tested for short-circuit breakdown using an ohmmeter 
and magneto to ring through 50,000 ohms. (16) In 
cord sets, 1250 volts is to be applied between any two 
conductors. (17) 


Portable Cord Connections 


Since many fatalities have resulted from faulty cords, 
their selection is a prime safety factor. The type of 
cord used on a portable appliance depends upon the 
kind of equipment and the service conditions. (17, 18) 
Underwriters’ Laboratories requirements are very spe- 
cific on this score, also with bushings and strain reliefs. 
If passage of the cord is through sheet metal, a bush- 
ing is required. The main purpose is to provide a 
smoothly rounded surface against which the cords may 
bear. Ceramic materials and some molded compositions 
are considered acceptable generally. Separate bushings 
of wood, so-called hot-molded shellac and tar composi- 
tions or rubber materials are acceptable if 3¢ in. or 
larger in size, but not for heating appliances. Vulcan- 
ized fibre may be employed if the bushing is not less than 
14, in. in thickness and if it is so formed and secured 
in place that it will not be affected adversely by ordi- 
nary moisture. If the cord hole is in wood, porcelain, 
phenolic composition or other suitable non-conducting 
material, a smoothly rounded surface is considered to 
be the equivalent of a bushing. 

In determining whether a strain relief is adequate, a 
good rule of thumb is that the cord should withstand a 
direct pull of 35 lb without displacement, with terminals 
disconnected. For heater cords, the figure is raised to 
50 Ib. A knot in the cord is acceptable if the knot bears 
against smooth well-rounded edges that will cause no 
abrasion to the insulation. A_ rubber strain-relief 
bushing may be molded on the cord provided the bush- 
ing aperture is free from burrs or sharp edges. Two 
90-deg bends properly placed will give good snubbing 
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action. A clamp of insulating material retained in a 
metal frame to give rigid support is acceptable for 
thermoplastic covered cords. 

Control of insulation is sought through setting safe 
operating temperatures for various classes of insulation. 
While the basic classes of insulation have been stand- 
ardized by AIEE and limiting “hottest spot” operating 
temperatures set up, Underwriters’ Laboratories have 
gone further by relating safe temperatures to specific 
applications. The accompanying table summarizes the 
variations that now exist for different uses of the same 
material. 


Problem of Grounding 


Article 250 of the National Electric Code deals with 
grounding of systems and circuits to “protect electric 
installations.” It is of concern to the manufacturer of 
electrically operated equipment because of specific refer- 
ences to portable devices which necessarily must be pro- 
vided with the proper cord and plug. Article 250 calls 
for grounding of fixed equipment, principally where the 
voltage is over 150 volts. It specifically includes (Par. 
2543) frames of motors and cases for motor controllers, 
motion picture projection equipment, electric signs, and 
X-ray tubes. Excluded are frames of electrically heated 
devices, with the exception of household ranges. 

Electric ranges are grounded because they make use 
of both sides of the supply transformer to obtain 220 
volts. The frame is grounded to the neutral (white) 
wire at the mid-tap of the transformer. To ground this 
neutral supply wire to an exposed metal part with any 
two-wire system is jumping to a dangerous conclusion, 
however; breaking of the “white” line would imme- 
diately connect the frame to the hot side of the line. 

Exposed non-current-carrying metal parts of port- 
able equipment are to be grounded if used in hazardous 
locations or if operated at over 150 volts to ground, 
according to the NEC. This leaves 120-volt devices 
open to individual choice. The National Bureau of 
Standards follows the NEC in reference to grounding 
of portable appliances, (19) except that grounding 
through a 3-wire cord is recommended for exposed 
metal frames of any portable appliance used in bath- 
rooms and launderies (presumably at any voltage): 
Emphasis is placed on the use of “adequate” dielectric 
between external surfaces and ungrounded current- 
carrying parts of any portable appliance. 

The grounding of portable devices from the point of 
view of electric shock has been under discussion for 
years by members of the International Association of 
Electrical Inspectors (insurance and municipal). The 
last comprehensive report was made in 1947 by A. H. 
Schirmer, chairman of Article 250 Committee of the 
IAEI. (20) Mr. Schirmer analyzed reports on elec- 
trical shock cases from several sources and summarized 
the number of accidents that might have been prevented 
by effective grounding. There were several instances 
reported where misuse of the grounding means was the 
cause, or where the grounding means provided were 
not used, mostly involving portable power tools. There 
were many more cases where grounding of the outer 
shell of portable tools would have saved a life. 

Relatively few shock cases were reported where vac- 


uum cleaners, flatiorns, washing machines and refriger- 
(Continued on page 236) 
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Complete Contact Assemblies 
Electrical contacts assembled to 
springs, reeds, brackets or other 
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Selenium Rectifiers 


Fansteel Selenium Rectifiers are 
known for long life, stable output, 
and rugged construction. Stand- 
ard rectifier stacks available for 
practically any D-C service. 





D-C Power Units, Battery 
Chargers, Sub-Assemblies 
Complete with transformers, con- 
trols, meters and housings, or any 
desired degree of sub-assembly. 
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Tungsten and Molybdenum 


For ultra-special services requir- 
ing high strength or spring prop- 
erties at elevated temperatures; 
for vital functional parts of elec- 
tronic and X-ray tubes. Avail- 
able in wire, rod, sheet, bar, and 
fabricated parts ° 





Copper Base Alloys 


Fansteel ‘‘601"’ Metals, a series 
of high strength, high conduc- 
tivity alloys for current carrying 
members. Bar, rod, sheet, strip, 
castings and fabricated parts. 
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Last longer, boost production, 
save solder, save maintenance. 
Fansteel Soldering Tips are tem- 
pered; they do not soften at melt- 
ing points of common solders. 


Symbol of 
a Long Record 
of Integrity, 
Dependability 
and Service 


* 
For nearly 50 years the elec- 
trical industry has welcomed 
Fansteel's research and co- 


Operation, and has looked 
to Fansteel for its specialized 
contributions of intricate 
and vital component parts. 


FANSTEEL 
METALLURGICAL 
CORPORATION 

North Chicago, 
Illinois 
U.S.A. 


AN INDUSTRY THAT SERVES INDUSTRIES 
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DESIGN TRENDS AND TRANSIENTS 





Stable Metal-Film Ceramie Resistor 


Signal Corps development provides improve- 
ment over conventional carbon type in 
overall stability. 


A miniature 4%-watt fixed, accurate non-wirewound 
resistor utilizing a palladium-gold film precipitated on 
a ceramic body has been successfully fabricated to meet 
Signal Corps requirements for good electrical and ther- 
mal stability. Conventional carbon resistors were un- 
satisfactory on two grounds: (1) failure at high am- 
bient temperatures; (2) lack of permanence of resist- 
ance over prolonged shelf life. 

Working on a Signal Corps contract (W36-039 sc- 
36857) Continental Carbon, Inc., Cleveland, approached 
the problem of eliminating the erratic characteristics 
of organic materials at relatively high ambients. 

Successive developments during the life of this project 
led to these conclusions: 

1. The temperature coefficient could be controlled by 
utilizing ceramic carriers possessing various tempera- 
ture coefficients of linear expansion and also by con- 
trolling the palladium hydride and oxide ratio. Tem- 
perature stability could be considerably improved by 
maintaining the oxide to free metal ratio as small as 
possible. 

2. The temperature and general electrical character- 
istics were improved by using specially prepared poly- 
organosols of palladium and gold of various proportions 
of each metal per solution. Such solutions were applied 
to a ceramic body with a temperature coefficient of 
linear expansion of 7.0 x 10°%/deg C from 25 C to 
100 C. A solution containing a 1:1 ratio of palladium 
resinate to gold resinate by weight was found to give 
the best characteristics. 

3. The ceramic body must be kept free from all con- 
tamination. The temperature coefficient of linear ex- 
pansion must be kept within limits of 6.8 to 7.5 x 10°. 

4. Extreme care is required in strict control of the 
multiple production procedure: Precipitation of the 
metal film must be very slow and even to avoid granu- 
lation and subsequent loss of adhesion. The vitreous 
enamel must be very homogeneous in liquid state and 
fire evenly over the entire area of film, otherwise re- 
sistance stability will be impaired under humidity con- 
ditions and during storage. The silver contact bands 
must affect good electrical connection with the resistance 
film to avoid a high voltage coefficient. Finally the spi- 
ralling process should be so controlled that the gradient 
does not exceed 50 volts per spiral. 

These are the result of performance tests made by 
Continental Carbon, Inc., to check these resistors: 

Voltage Coefficient of Resistance. Too small for ac- 
curate measurement, since it is approximately 0.0006 
per cent per volt. 

Normal Rated Load Life. Subjected to a rating of 
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Per cent change in resistance 


-60 -40 -20 0 20 40 60-80 100 120 
Operating temperature , deg C 


Temperature characteristics vs resistance of miniatife 

fixed, accurate non-wirewound resistor developed for 

Signal Corps. Palladium-gold film precipated on a cer- 
amic body is basis of this improved resistor design. 


'4 watt for 1500 hr, minimum change in resistance was 
+0.3 per cent; maximum was —0.5 per cent. 

Overload Life. Subjected to a rating of 0.7 watt for 
1500 hr, minimum change in resistance was —0.3 per 
cent, while the maximum was +0.4 per cent. 

Humidity. In an atmosphere of 100 per cent humidity 
at 45 C ambient for a total of 1500 hr, the minimum 
change from initial value was +0.0 per cent, while 
maximum was —1.0 per cent. 

Shelf Life. Stored under normal conditions resist- 
ance change during 1500 hr was zero per cent. 

Terminal Pull Strength. Terminal assembly with- 
stood a pull in excess of 20 lb—considerably over the 
5-lb requirement in specification SCL-3086-A. 

Temperature Cycling. Tested as provided in the spec- 
ification, the per cent change between the first cycle and 
the fifth cycle for an initial value of 1 ohm ranged from 
+2.0 to +2.5 per cent. For an initial value of 5 meg- 
ohms, the per cent change ranged from +-7.0 per cent 
for the first cycle to +15.0 per cent for the fifth cycle. 
For an initial value of 100 kilohm, the respective values 
were +3.0 per cent and +5.5 per cent. 

Temperature Coefficient of Resistance. This value is 
shown on the chart with measurements taken between 
the temperature limits of —55 C and 105 C. 

Centralab steatite No. 302 or American Lava’s 
AlSiMag No. 35 is used for the ceramic body. Dimen- 
sions are 0.427 to 0.437 in. long x 0.127 to 0.132 in. OD. 

Acknowledgment: This report is condensed from the 
“Final Progress Report, Contract No. W37-039 sc- 
36857. Signal Corps Project 2006, Resistors, Accu- 
rate, Fixed, Non-Wirewound,” submitted by Continen- 
tal Carbon, Inc., Cleveland. ooo 
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produced by Monarch’s exclusive 
VELVAGLAZE process prove 
the advantages of VELVAGLAZE in 


many outstanding products. 


Get all the facts! Send for 
Monarch’s, “Good News for Design 


and Product Engineers.” 
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produced by Monarch’s exclusive 
VELVAGLAZE process reduce production costs 
by eliminating costly finishing operations 

in customers’ plants. Velvaglazed die 
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or assembly operations. 


Get all the facts! Send for 
Monarch’s, “Here's How to Cut Die 
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your vicinity for a personal discussion 
of VELVAGLAZE in relation 
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MONARCH ALUMINUM MFG. COMPANY, Detroit Avenue at West 93rd Street, Cleveland 2, Ohio 
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Application and performance data for 





| cl) MATERIALS and COMPONENTS 





for desiqued-tn use 


PUSHBUTTON AND TOGGLE STARTERS FOR A-C MOTORS 


ANUAL motor starters, 

PT series, with either 
pushbutton or toggle opera- 
tion and 2, 3 or 4 poles are for 
controlling and _ protecting 
full-voltage continuously rated 
a-c motors up to 7% hp 600 
volts. Designed to handle 
both overload and _ phase 
failure, starters have built-in 
thermal overload protection 
and trip-free controls. Wide 
range of 89 heaters is avail- 
able in fractional-ampere 
steps, factory-calibrated to fol- 
low heating curve of motor. 
Size 0, 2-hp starter bus re- 
silient latching device that 
minimizes false tripping from machine vibration and rough 
use. Size 1, 74%-hp model, has positive snap-action switch- 
ing. Contact arm on size 1 starter serves as supplementary 
arce-quencher for double-break contacts. Switch mechanism 
is assembled on a phenolic base and assembly is removable 
from enclosure as a unit. Butt-type contacts are fine silver. 
Overload heaters, contacts, and all current-carrying parts 
are visible from front and are easily accessible for inspec- 
tion, change or service. Line and load circuit numbers are 
imprinted on barriers between contacts. Enclosures fur- 
nished: general-purpose NEMA type 1, water and dust- 
tight NEMA types 4 and 5, and NEMA types 7 and 9 for 
hazardous class 1 group D and class 2 groups F and G. 


IMPLY a piece of metal rolled into a cylinder with a 
S gap or slot parallel to the long axis, Rollpin fastener 
compresses when driven into a hole smaller than pin diam- 
eter; resulting tension secures pin in position against 
vibration and shock. Since pin is compressed and con- 
forms to shape of hole when driven, only normal production 


To aid readers in placing their needs and problems before sup- 
pliers without a delay, complete mail address is given for 
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SELF-LOCKING PIN REQUIRES NO REAMED OR TAPPED HOLE 


Headless fastener does not have to be held in position by another fastener. Useful as: a pivot pin in linkages such as shown on sole- 
noid at left: a shaft for low-torque gear trains or brushholder as shown in center; keys to secure pulleys or gears to shaft (right). 





Metal guards protect 


Enclosure finish is machine gray. 
toggles and pushbuttons from accidental operation, and 
provision can be made for locking covers and switch 


handles. Size 0, 2-hp starter for loom applications is also 
available with switch handle recessed below surface of 
cover, and thermal overload totally enclosed. Switch en- 
closure is Oversize and mechanism is reversed in box to 
assist in wiring straight through from floor by putting 
line terminals at bottom of enclosure. Pedestal mountings 


are also available for loom starters. All starters are 
approved and listed by UL and conform to requirements 
of the National Electrical Code. 
Co., Plainville, Conn. 


Trumbull Electric Mfg. 









tolerances are needed on drilled holes; reaming and tapping 
operations are eliminated and no other fasteners are re- 
quired to hold pin in position. Pins can be installed with 
hand tools such as a hammer, or by power. Chamfer on 
both ends aid installation; removal is accomplished by a 
drift pin or punch. Pin retains locking characteristics after 


each item in this department. In writing to the manufacturer, . 
please mention ELECTRICAL MANUFACTURING as your source, ° 
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.»emakes’em bigger and better 


for Motorola 


The new Motorola Model 17T3 Television 
Receiver is no baby, Its handsome cabinet 
measures 1734” x 1942” x 18154,” and 
with its strong, heavy wall sections it all 
adds up to 22 lbs. of molded plastics. 

The huge presses that produce these 
cabinets are not babies, either. They’re 
modern giants... efficient... fast acting 
...delivering 1200 tons pressure for speedy, 
economical production, And we have 
others even larger. 

This is just another example of our 
ability to handle any molded plastics job 
... Simple or complex...no matter how 


COMPRESSION, INJECTION AND PLUNGER MOLDING OF ALL PLASTIC MATERIALS 


large. In our injection molding depart- 
ment we are equally well equipped with 
batteries of presses in sizes up to 64 oz. 
capacity. And all this is backed by more 
than 30 years of experience in plastics. 

That’s why Motorola and hundreds of 
other leaders consider Chicago Molded a 
primary source of supply for the best in 
molded plastics, And we think you'll find 
this a good reason for discussing your next 
job with a Chicago Molded engineer. Just 
write or phone. 


CHICAGO MOLDED PRODUCTS CORPORATION 
1024 N. KOLMAR AVENUE, CHICAGO 51, ILLINOIS 








repeated insertions. Shear strength of a steel Rollpin ex- 
ceeds that of a solid cold-rolled pin of equal diameter. 
Device is able to withstand continuous flexing since slot adds 
elasticity to absorb vibration without fatigue or loosening. 

Applications for pin fall into five general groups: fasten- 
ing pins, pivot or hinge pins, cotter keys, shafts and dowels. 
As a fastening pin it can be used instead oi tapered pins, 
pressed-fit pins and keys to secure pulleys, gears and levers 





to shafts. As a pivot or hinge pin, it can be used in link- 
ages for solenoids and computers. Pins can be used as 
shafts on low-torque devices such as in gear trains for 
metering devices, business machines and _ instruments. 
Torque rating increases with the ratio of pin diameter 
and length of engagement with mating parts. Particularly 
suited as a shaft for plastics gears or parts; flexibility of 
pin tends to asborb dimensional changes which occur with 
changing temperature. Pins can also be used as dowel 
pins for mating parts and as a fastener to hold motor stator 
laminations together. 

At present pins are made in thirteen diameters for hole 
sizes ranging from 0.078 to 0.500 in., and in a wide range 
of stock lengths. Manufacturer recommends minimum 
length of engagement 2% times diameter of hole. Made 
from three standard materials: 1095 steel, 420 stainless 
and beryllium copper; plain, zinc or cadmium plated. Elas- 
tic Stop Nut Corporation of America, 2330 Vauxhall Rd., 
Union, N. J. 


INE of magnetic amplifiers includes three types designed 
for specific control requirements in performance, gain 
or power. High-Performance type is the most sensitive 





and uses a completely enclosed construction. High-Gain 
type is more economical where high sensitivity and en- 
closed construction are not required. High-Power type is 
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applicable where large amounts of power are to be con- 
trolled. Typical applications include: time-delay devices, 
temperature regulators, servomechanisms, line-to-line volt- 
age regulators, hydraulic transmission controls, lamp and 
furnace regulators, instrument amplifiers, control relays, and 
speed, current and frequency regulators. 

Each amplifier consists of a reactor and a rectifier 
mounted separately. Reactor consists of two or more 
coils potted in an enclosure or mounted on common base 
Core is of gapless laminated construction using special 
alloy steel of high permeability—mu range of 20,000 tc 
200,000 depending on type. Three control windings are pro- 
vided on the performance type but only two on gain and 
power types. Windings may be used in series as a single 
winding or separately as control windings fed from differem 
sources, as bias or feedback windings or, in any combination 
Number of turns differ in each winding so the most suitable 
combination may be selected. Output windings are con 
nected internally and leads to rectifiers are brought to a 
terminal block. Rectifiers for use with magnetic amplifiers 
have low leakage current and low forward voltage drop 

High-Performance type is available for either 60- or 
400-cycle. Amplifiers for 60-cycle are supplied in 28 stock 
styles with output ranging from milliwatts to 180 watts; 
for 400-cycle in 20 stock styles with outputs from 30 to 385 
watts. High-Gain series, for 60-cycle power only, is avail- 
able in 22 styles with outputs from % to 1200 watts. High- 
Power series, for 60-cycle power only, in 20 styles from 
65 to 3660 watts. Vickers Electric Div., Vickers, Inc.. 
1815 Locust St., St. Louis 3. 


GENERAL-PURPOSE TEXTILE MOTORS 


For use where motors are subjected to unusual amount of 
lint. Line of ball-bearing textile motors has cast-iron 
frames and end brackets; oven-cured plastics insulation 
used on windings, and high pressure die-cast rotors 
Terminal boxes and feet are integrally cast with frame 
and steel cover is used on terminal box. Stator and 
rotor iron is locked and keyed in position under pres- 
sure. Motor has large air cooling passages, and is rated 
at 40 C open. 





Also available is a new fhp split-phase motor designed 
for use on oil burners. Mounting dimensions are standard 
but overall dimensions are reduced. Starting current is 
within recognized limits; design meets UL requirements 
for oil burner service. Century Electric Co., 1806 Pine 
St., St. Louis 3, Mo. 


SNAP-ACTION PRECISION SWITCHES 


Safety interlock, type MXM, for high voltage equipment 
has a “cheater-release” which automatically restores switch 
to safety position after a manual latch-in for testing. Unit 
consists of two elements: a leaf-type actuator for opening 
switch contacts when door or access panel is opened \% in, 
and a push-button-operated slide cam mounted above the 
leaf actuator to reclose interlock circuit when “cheater” 
button is pushed. Detent in slide cam engages leaf actuator 
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for all you need in 
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U.S. DIVISIONS OF ASSOCIATED SPRING CORPORATION AND CANADIAN AFFILIATE 
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to keep switch contacts closed while circuit is being worked 
on; switch is restored to safety by light pressure on leaf 
actuator. If service man fails to restore interlock to 
safety, restoring is automatic when door is closed. 

Metal-cased precision snap-action switch, type KMXR, 
has roller-plunger actuator with long over-travel. Spring 
plunger is capable of absorbing up to %2 in. of movement 
beyond actuating point. SPDT contacts are rated at 15 
amp 110-125 volt 60 cycle. Roller is stainless steel; die- 
cast enclosure has gasketed side plates. Various mounting 
styles. Unimax Switch Div., The W. L. Maxon Corp., 
460 W. 34th St., New York 1. 


SENSITIVE POWER RELAY 

D-c power relay, Type CP, can be operated directly in 
the plate circuit of any triode including miniatures. Wide 
range of coils to suit application. With proper coil, pickup 
can be as low as 3 ma and dropout current as high as 40 
per cent of pickup current. Operating time can be as 
fast as 30 millisec. Either SPDT or DPDT ¥%-in. silver 
contacts, rated at 10 amp 230 volt a-c. Set of light-duty 
SP interlock contacts can be provided; these are NO and 
rated at 5 amp make, break and carry, 115 volt a-c. Relay 





has no pigtail connections. Contact insulation provides 4% 
in. creepage, or more, over exposed areas. Numbered 
screw terminals recessed in molded terminal block. Ferrous 
parts cadmium plated. Measures 4%6x234 x 2Me in. 
C. P. Clare & Co., 4719 W. Sunnyside Ave., Chicago 30. 


DUAL CYCLE TIMER 


Two timers built as one unit, Type DU, will open and 
close one or two load or control circuits either continu- 
ously, or permit timer to perform only one complete 
cycle and then either repeat or stop. Typical uses include: 
control of both idle and running time of a machine; auto- 
matic operation of two motors alternately as in a dual 





pumping operation; control of machine feed periods. Two 
styles are available, one for intermittent duty having a 
clutch within motor and energized by rotor flux, and a 
second type for continuous duty having a_ solenoid- 
operated clutch consisting of two cup-shaped gear mem- 
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bers. In event of power failure, standard timer resets to 
zero and repeats cycle when power is restored ; some models 
can be arranged to suspend operation and resume when 
power is restored. Calibrated dial has micrometer setting 
and progress pointer. Silver contacts operated directly 
by timing mechanism on small timer are rated for %-hp 
motor, 250-watt incandescent lamp load, 1200-watt heater 
load or solenoids in which peak inrush current does not 
exceed 10 amp at 115 volts or 5 amp at 230 volts. In 
larger units, timing mechanism energizes solenoid-operated 
relay ; separate SPDT circuit is provided which has a non- 
inductive rating of 15 amp at 115 volts, 10 amp 230 volts 
or 5 amp 440 volts. While normally intended to control 
operation of larger contactors, switches or solenoids, timer 
will operate motor loads up to % hp direct. Eleven different 
time ranges, from 15 sec with %4-sec scale divisions to 6 hr 
with 18-min scale divisions. The R. W. Cramer Co., 
Centerbrook, Conn. 


LOW-SPEED GEARMOTOR 


Double-reduction worm gearing in Type BO gearmotors 
gives an output speed of 0.4006 rpm and about 220 Ib-in. 
torque. Speed reduction is 4242.4:1. Motor is capacitor- 
start, capacitor-run with a speed of 1725 rpm at 115 volt 
60 cycle single phase. Can be instantly reversed up to 20 





times per min. Double output shaft at right angles to 
input shaft is standard; one end of output shaft is pro- 
vided for driving a limit switch. Unit is also equipped 
with a 2%-in. handwheel to operate a clutch for discon- 
necting motor and first reduction worm gear to permit 
adjustment of driven apparatus. Unit measures 85% x 9316 
x 51% with foot mounting base; weight is about 12 Ib. 
Janette Manufacturing Co., 556 W. Monroe St., Chicago 6. 


MINIATURE ELECTRON TUBES 


Three miniature tubes, 5915, 5693 and 5964, are for “on- 
off” control applications for service involving long periods 
of operation under cutoff condition. Tubes are free from 
grid emmission and have a consistent cutoff bias. The 
5915 is a 7-pin pentagrid amplifier designed for gated- 
amplifier service. Grids No. 1 and 3 can each be used as 
independent control electrodes. The 5963 is a 9-pin medi- 
um-mu twin triode intended for frequency-divider circuits. 
Tube has mid-tapped heater to permit 6.3- or 12.6-volt 
operation and separate terminals for each cathode. Maxi- 
mum plate dissipation is 2.5 watts. The 5964 is a 7-pin 
medium-mu twin triode also for use in frequency-divider 
circuits. Cathode is common to both triode units. Maxi- 
mum plate dissipation is 1.5 watts. 

Pencil-type high-mu triode, 5876, designed for use in 
grounded-grid circuits is particularly useful as an rf or if 
amplifier or mixer tube in receivers operating at frequen- 
cies up to 1000 mc; as a frequency multiplier up to about 
1500 mc and as an oscillator up to 1700 mc. Tube may 
also be used as low-power rf amplifier in mobile transmit- 
ters. As an unmodulated Class C rf amplifier, useful power 
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FIBERGLAS 
TYING CORD 


.-- because 


cordage made with Fiberglas yarns 


FIBERGLAS" Wn ae has exceptionally high tensile strength 
LESS IN MORE AND MORE PLACES! 


has good moisture resistance 
will not rot 


will not stretch or shrink 


resists oils, corrosive fumes, and most acids 


and it’s the lowest cost cordage combining all these 
PLUS advantages! 


RININININ 





*Fiberglas is the trade-mark (Reg. U. S. Pat. Off.) of Owens-Corning 
Fiberglas Corporation for a variety of products made of or with glass fibers. 


OWENS-CORNING FIBERGLAS CORPORATION © _ Industrial Textile Sales Division «+ Dept. 866, 16 E. 56th Street, New York 22, N. Y. 





on , ! i OWENS-CORNING 
1939 ‘40 ‘41 ‘42 ‘43 ‘44 ‘45 ‘46 ‘47 ‘48 ‘49 2 Aaa Ya 
AVERAGE PER POUND COST OF FIBERGLAS YARNS > ~ “ 
IBERGLAS 
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How to keep 
_ Line “FEATHERS” 


out of your hair ! 


It was a clean, sharp line till it had to be erased. But 
when it was re-inked, brother how it feathered and 
“blobbed”! 

Feathering lines are one of the things you don’t 
have to worry about with Arkwright Tracing Cloth. 
Even erased surfaces will take a neat, sharp line. 
What's more, you'll never find pinholes, thick threads 
or other imperfections in Arkwright cloth. You'll 
never have to fear that your drawings will discolor, 
go brittle or become opaque with age. A drawing 
on Arkwright Trac- 
ing Cloth will yield 
clean, clear blue- 
prints years after 
you make it. 

Aren‘t your 
drawings worth 
this extra pro- 
tection? Ark- 
wright Finish- 
ing Co., 
Providence, 
R. I. 
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output is 5 watts at 500 mc; when used as a unmodulated 
Class C oscillator, useful power output is 3 watts at 500 
me and 750 mw at 1700 mc. Design employs coaxial-elec- 
trode structure of double-ended type in which cathode 
cylinder and plate cylinder, each on % in. diam, extend 
outward on opposite sides of grid flange. Overall length 
is 24 in. RCA Victor Div., Radio Corporation of Amer- 
ica, Harrison, N. J. 


DRY-DISK RECTIFIERS 


Magnesium-copper sulphide dry-disk rectifiers shown are 
available in three sizes: H-12 with 2 to 4 amp capacity, 
T-12 with 4 to 6 amp capacity and FS-12 with 6 to 10 
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amp capacity. Designed for use in small battery chargers, 
trickle chargers and other low-voltage d-c power supply 
applications. Operating temperature range is from —40 
to 280 F. Smallest model, H-12, measures 134 x 2% over 
terminals, 134 in. over plates and 3% in. over bolts. Elec- 
tronic Rectifiers, Inc., 2102 Spann Ave., Indianapolis 2, Ind. 


REVERSIBLE A-C MOTOR 


Single-phase motor, designated type RL, is commutator- 
type repulsion-induction motor that can be reversed in- 
stantly. Starting torque, running efficiency and power fac- 
tor are comparable with unidirectional single-phase motors 
of equivalent ratings. Torque curve is continuous from 
standstill to no load with no breaks since motor does not 





use any mechanical switching device. Time ratings range 
from a few minutes to continuous, depending upon duty 
cycle and frequency of reversal. Motor is designed to be 
controlled with a SPDT switch and will withstand plugging. 
Ratings range from % hp to 3 hp 4-pole 50 and 60 cycle 
in NEMA frames 56 to 254; rigid base and flange mount- 
ings can be furnished. The Leland Electric Co., 1501 Web- 
ster St., Dayton 1, Ohio. 


INERT-GAS-FILLED THYRATRONS 


Two inert-gas-filled thyratrons, WL5796 and CE329, are 
for industrial use in d-c motor control from a-c lines, ignitor 
firing and welding; both tubes are grid controlled. Type 
WL5796 thyratron has a maximum inverse and forward 
peak anode voltage of 1500 volts. For general control 
service, peak cathode current is 20 amp max, 1.6 amp aver- 
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Want to find out more? You 
can get complete information 
by contacting Delco Products, 
Dayton, Ohio .. . or any of 
the sales offices listed below. 


Alp 


DAYTON OHIO 


The Chief Engineer 
Lays Down the Law... 


Get the Motor that 
Keeps Machines Rolling 


It’s on more and more spec sheets—those 
two important words, “DELCO PRE- 
FERRED.” Because here’s a motor built the 
way production men want motors built: 
sturdy, rugged, dependable. Just take a 
look at the performance extras that Delco 
Motors give you to eliminate machine 
down-time, cut down motor maintenance. 


f 
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DELCO MOTORS 


DELCO PRODUCTS, DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 










“SALES OFFICES: CHICAGO - CINCINNATI - CLEVELAND - DETROIT « HARTFORD, CONN. 
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Can you clean steel and 
condition it for painting 
for less than 20 cents 
per 1,000 square feet? 


This 
FREE 
Folder 
Tells How To Do It 


WHITH minimum equipment...in minimum time... 

at minimum cost... the OAKITE CrysCoat 
PROCESS* cleans metal surfaces and prepares them for 
painting ... prevents corrosion before and after the 
metal is painted. *Reg. U.S. Pat. Off. 


FREE ‘rite to Oakite Products, Inc., 18H Thames 
St., New York 6, N. Y., for Folder F7642. 
This 8-page illustrated leaflet describes 19 advantages 
of the OAKITE CrysCoat PROCESS and lists 10 ways 
in which it cuts the cost of cleaning and preparing 
for painting. 

ALSO ask about Oakite procedures for: 


Machine cleaning 
Steam-gun cleaning 
Barrel cleaning 


Tank cleaning Electrocleaning 
Pickling 


Burnishing 


Paint stripping 
Rust prevention 


Technical Service Representatives in Principal Cities of U.S. & Canada 


SPECIALIZED INDUSTRIAL CLEANING 
MATERIALS » METHODS + SERVICE 


Sent wens 218 & 8 ae 


SYV7TRON 


offers 


SB. 


SELENIUM 
RECTIFIERS 


Made by a new process to uniform, high quality 
and capacity. 
In extra large cell sizes as well as small cells. 
Write for literature 


SYNTRON CO. 


490 Lexington Homer City, Pa. 














age. For ignitor service, peak cathode current is 30 amp 


max and 0.5 amp average. For both applications, maximum? 


negative control-grid voltage before conduction is 250 volts, 


after conduction, 10 volts. Maximum commutation factor” 
is 10. Characteristics: filament voltage is 2.5, current, } 


9.7 amp; heating time, 10 sec; Cer, 0.35 mmf; Cex, 11.5 
mmf; Cpyx, 5.1 mmf. Can be operated in any position. Lamp 
Div., Westinghouse Electric Corp., Bloomfield, N. J. 


Xenon-filled CE329 has a maximum inverse and forward 
peak anode voltage of 1250 volts. Maximum cathode cur- 
rent; 37 amp peak; 3 amp average. Maximum negative grid 
voltage is 100 volts. Starting grid voltage is 12 volts. 
Filament is rated at 14 volts and 2-2.8 amps. Heating time 
is 120 sec. Average arc drop is 9 volts. Continental Elec- 
tric Co., Geneva, IIl. 


CAGE NUT 
For sheet metal applications, P-1079 cage nut does not 
require a separate cage but fits into pre-punched loops that 
are pulled together after insertion of fastener. Fastening 
method has all advantages of conventional cage nuts in 





blind locations. Nuts are available to fit most sizes of 
sheet-metal screws. Material can be either spring or mild 
steel depending upon torque requirements. Conical-shaped 
impression is formed in nut to provide a 360 deg helical 
thread-grip on screw thread. Prestole Corp., 1345 Miami 
St., Toledo 5, Ohio. 


RESETTING DELAY TIMER 


Synchronous motor-driven 
Type 5600 delay timer with 
resetting feature is for use 
in electrical and electronic 
apparatus such as elevator 
controls, machine tools, tube 
protection and signal sys- 
tems. Motor drives a trip- 
ping arm through a gear 
train to actuate a snap- 
action SPDT precision 
switch. Resetting is instan- 
taneous and is accomplished * 
by a solenoid which engages 
a trip locking gear. Screw adjustment varies time period. 
Units are available which operate from 115 or 230 volt 25, 50 
or 60 cycle. Timer contacts are rated to carry 10 amp 
115 volt and 5 amp 230 volt a-c noninductive load. Standard 
time ranges from 0.75 sec to 30 min. Automatic Tempera- 
ture Control Co., Inc., 5212 Pulaski Ave., Philadelphia 44. 


INSTRUMENT TAP SWITCHES 


Silver-to-silver contacts in Type 2A tap switches with 
self-cleaning laminated wiping arms have a constant con- 
tact resistance of only 1 or 2 milliohm. Insulation is fungus- 
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RCA Application En- 

gineering Service— 
elve field engineering special- 
devote their time exclusively 
the design problems of equip- 
ent manufacturers, They re 
dy to pitch in and help you 
any time. 


RCA Engineering Lit- 

erature—RCA technical 
letins and data, covering the 
eifications and operating con- 
tions of RCA tubes and compo. 
ats, are the most authoritative 
u comprehensive in the field. 


2 i 
Pes 
cH 


" RCA District Offices— 
™ RCA maintains three 
weniently located district of- 
ts in Harrison, Chicago, and 
Ms Angeles to serve equipment 
anufacturers. You can get 
mpt service from the office 
rest you. 





RCA Application Engi- 

neering Laboratories — 
RCA maintains application lab- 
oratories at Harrison, Lancaster, 
and Chicago. The services of 
these laboratories are at the dis- 
posal of all RCA tube and com- 
ponent customers 


LANCASTER 


RCA Manufacturing 

Facilities — RCA tubes 
and components are manufac: 
tured in modern plants equipped 
largely with RCA-designed, 
precision machinery—your assur- 
ance of uniform, dependable 
quality tubes and components. 


RCA Distribution-RCA 

maintains bulk tube and 
component stocks in three ware- 
houses strategically located in 
Jersey City, Chicago, and Los 
Angeles for quick service. 





RCA Circuit Investiga- 

tions — RCA carries on 
independent research in circuit 
design for the exclusive benefit 
of its tube and component cus- 
tomers. Engineering reports are 
provided as a free service. 


y RCA Quality Control— 
ms 6. Quality controls begin 
with the raw material and are 
followed through in every suc- 
cessive step of manufacture and 
assembly That’s why RCA tubes 
and components are consistently 
reliable. 








i RCA Pricing- Mass-pro- 
duction techniques and 
the RCA “Preferred Type Plan” 
have consistently operated to. re- 
duce manufacturing costs—which 
mean lower prices to you. 


teh eMS um tae (st matin OF: | 





RCA Tube and Compo- 

nent Development— 
RCA works years ahead in tube 
and component design—antici- 
pates future requirements. That's 
why you get the types of tubes 
and components you want when 
you want them, 





5 RCA Sales and Custom- 
ers’ Service —A staff of 
seasoned sales representatives are 
within convenient reach. They're 
available when you want them. 
In addition, a staff at the Home 
Office devotes its timé exclu- 
sively to expediting your orders. 





PRINCETON 


aS RCA Engineering Lead- 
ership—The vast re. 
sources of experience and ability 
that account for RCA’s engineer: 
ing leadership in tubes and com- 
ponents, are of direct benefit to 
RCA customers...a final reason 
why it pays to deal with RCA. 










Equipment Sales Field Representatives 
at the RCA Sales Office nearest you: 


General sales information or re- 
‘sts for application engineering assist- 


415 South 5th Street, Harrison, N. J. 


3. Orders and inquiries on orders: 


f0n receiving and television picture City and State Street Address Telephone No. . ° s 
® lia ee Harrison, N. J. 415 S. Sth $1. Harrison 6-8000 Tubes: RCA warehouse serving you: 
, communications and industrial  chicage 11, tH. 589 E. Illinois St. Whitehall 4-2900 Jersey City Warehouse, RCA Chicoge Warehouse, RCA 


Les Angeles 13, Calif. 420. San Pedro $t. Madison 9-3671 34 Exchange Place 


Jersey City 2, N. J. Chicage 11, Hil. 
Phone : Bergen 4-2100 Phone: Whitehel! 4-2900 
Les Angeles Warehouse, RCA; 420 S. San Pedre St. 
Los Angeles 13, Calif. Phone: Madison 9-3671 | 


' im : foes 
Ss, power tube fittings, electronic 589 E. IMinois St 


iponents, and test and measuring 
pment: 


2. Inquiries relative to technical bul- 
letins: Commercial Engineering, RCA, 


RADIO CORPORATION of AMERICA 


ELECTRON TUBES AND COMPONENTS HARRISON, HW. J. 
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HOOVER BALL BEARINGS 


The photographs reproduced above are magnified 
one hundred times so you can see the difference be- 
tween ground, polished and honed raceways. The 
process and the special machines for the honing 
operation are exclusive, patented, Hoover develop- 
ments. Honing by Hoover goes far beyond grind- 
ing and polishing to achieve a surface that assures 
amazing quietness plus 90 per cent longer bearing 
life. . . 30 per cent greater load capacity. That’s 
why Hoover Ball Bearings are the choice of dis- 
tinguished American manufacturers of fine ma- 
chines and equipment. 






The Hoover Engineering Manual will be mailed 
free to engineering and purchasing executives re- 
questing a copy on their business letterhead. 


THE ARISTOCRAT 
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proofed low-loss phenolic. Available contact arrangements 
per deck include: 2 to 21 single-pole shorting, or .2 to 1] 
non-shorting ; 2 to 11 double-pole shorting, or 2 to 6 non- 
shorting ; 2 to 5 three-pole shorting, or 2 or 3 non-shorting; 
and 2. to 5 four-pole shorting or 2 or 3 non-shorting; any 
number of decks. Contact spacing is 15 deg for shorting 
contacts, 30 deg for non-shorting. Current capacity of 
contacts is 3 amp at 120 volt a-c. Insulating resistance is 
10,000 megohm min to ground. Switches are 1% in. diam 
with bushing threaded 3¢-32 for single hole mounting 
Detent is ball and spring. Tech Laboratories, Inc., Bergen 
& Edsall Blvds., Palisades, N. J. 


OVERHEAT CONTROL SWITCH 


Manual reset overheat control switch, CD302B, provides 
protection against temperatures in excess of setting; cut- 
out temperature can be set for any level from 160 to 200 F 
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in steps of 5 F. Fine silver DPST snap-action contacts are 
rated for 6000 watt resistive load at 240 volts a-c. Unit 
is UL-approved. Can also be supplied mounted to SPDT 
water-heater thermostat. Cam-Stat, Inc., 2310 S. La 
Cienega Blvd., Los Angeles 34. 


ILLUMINATED PANEL INSTRUMENTS 


Standard metal dials are illuminated in line of panel 
meters by using reflected light; eliminates translucent dials 
that discolor with age and use. Glare is reduced to mini- 
mum since dial is close to meter face glass. Two 3.8-volt 





standard bulbs connected in series are used in rectangular 
models and one 6-8 volt bulb is used in round and square 


models. Available in 31%4- and 4%4-in. rectangular semi- 
flush, 21%4- and 3%4-in. round, 2%4- and 3-in. square, and 


414-in. fan-shaped models for all ranges. Burlington In- 
strument Co., 508 S. Fourth St., Burlington, Iowa. 


LOW PRESSURE LAMINATING MATERIAL 


Ready-to-form low pressure laminating material, Dry- 
ply, can be used for forming structural parts and models. 
Material consists of glass cloth or mat impregnated with a 
polyester resin including catalyst. Forming can be done 
by vacuum bag method, matching molds, autoclave or pres- 
sure method. Can be formed over complex curves by pre- 
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cut your costs in both inventory and production 


ee Me eeu a) Now you can have low twist constructions in all our standard 
Properties of VITRON Vitron Glass Yarns—450’s, NEW 300’s, 225’s and 150’s. 
© high shrength You get these money-saving advantages: 


CT ee % LOWER MATERIAL COST—as much as 20% to 40% 
@ dimensionally stable 


mu ty %& GREATER FLEXIBILITY—in pull-out and flyer speeds for 


Tm ued increased production efficiency 
mi 
© resistant to rot, mildew, oils %& VARIABLE BUILD-UP—by bunching or spreading the 


and most acids same yarn 


testes amcmalamaaaa %k REDUCED INVENTORY. Each low-twist package, doing 
Se its wide variety of jobs, cuts yarn inventories as much 
Pee OCR as one-third. 
Pe Ue 
We'd like to show you these versatile low-twist yarns and to 
work with you in adapting them to your production. Call us in 
for complete information. 


ELECTRICAL INSULATING MATERIALS 
GLASS FIBERS INC. - WATERVILLE, OHIO 


PHONE: WATERVILLE 2201 
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DO YOU KNOW? 


—that a PILOT LIGHT 
CAN IMPROVE YOUR PRODUCT 


. « -add attraction—safety—service ? 


— what lamp to use 

— how fo use it 

— what it will do 

— what it will cost 
(/ ‘ 


THIS MAY BE THE ONE 
Designed for low cost NE-51 Neon 


@ Built-in Resistor @ Patented 
@ U/L Listed © Rugged 


Catalogue Number 521308 — 997 
for 110 or 220 volts. 


SAMPLES 
for design purpose 
NO CHARGE 


‘ E WI -nANDeooK OF PILOT LIGHTS.” 


Write us on your design problems. 


a 


ae 
> 
- 
— 
- 





Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 





Cut rejections to a minimum! 


Compound stamping dies—precision made by our own tool and die 
experts—hold dimensions, flatness and tolerances of WINZELER 
Stamped Gears to exacting specifications. Whether your order is 
for 5000 or 1,000,000, this precise tooling plus rigid anerene 
assures you of the uniformity which cuts rejections way 


Save money on your Gear needs — we'll stamp them from any de- 
sired material; or produce gear assemblies by staking, brazing or 
riveting methods where indicated. Our skilled Stamped Gear 
experts will gladly help work out your problems, however simple 
or involved they may be. 


® ASK FOR suggestions, ideas, samples—lew cost estimate! Wrife tedey! 
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Ne ebligetion ef course. 


WINZELER MFG. & TOOL CO. 


1716 WEST ARCADE PLACE © CHICAGO 12, ILLINOIS 


heating. After forming, parts are cured at temperatures 
ranging from 220 to 300 F; better properties obtained at 
the lower temperatures. With heated metal molds on 4-ply 


| laminates, cure cycle can be less than 1 min. Barcol hard- 


ness is 60-70; flexural strength, flatwise, 42,000-62,000 psi; 


| compressive strength, edgewise, 30,000-35,000 psi; tensile 


strength 40,000-50,000 psi; flexural modulus of elasticity 
is 2.6-3.0 x 10® psi. Available in rolls with widths from 
38 to 44 in. and thicknesses from 0.004 to 0.060 in. Flex- 


| firm Products Co., 1200 Chico Ave., El Monte, Calif. 


UNIVERSAL MOTOR 


Fan-cooled Model 700 universal motor has a % to % 
hp continuous duty rating. No load speed is 18,000 rpm 
and full load speed is 7500 rpm. Housings are available in 


| ventilated or totally enclosed construction; sealed ball bear- 








ings. Rotation can be either direction or reversible. Stan- 
dard shaft is 34 in. diam and 1 in. long. Standard model 
operates on 115 volt d-c or 25, 50 and 60-cycle but motors 
for special voltages can be supplied. Electric Motor Corp., 
Div., Howard Industries, Inc., Racine, Wis. 


APPLIANCE SWITCH 


Compact DPST toggle switch, Model 2160A, is for use 
in motor and heater circuits in portable ungrounded appli- 


| ances such as hot plates, fan-driven heaters and beauty 
| parlor, air conditioning and ventilating equipment; mea- 
| sures only 1%6 x 1%6 x 1 in. Switch snaps into a hole 





| and spring clips on switch hold it in place. Standard clips 





accommodate panel thicknesses ranging from 0.025 to 0.1 
in. Ratings are: 15 and 20 amp at 125 volts, 10 amp at 
250 volts a-c, and up to % hp at 250 volt a-c. Plastics body 
is furnished in brown, black and white; other colors on 
special orders. The Hart Manufacturing Co., 110 Bar- 
tholomew Ave., Hartford 1, Conn. 


TERMINAL BOARD 


For switch boards, control apparatus and other similar 
uses. Type EB-5 terminal board is rated at 30 amp 600 
volts and is available in 4, 6, 8 and 12-terminal units. Each 
terminal will accommodate wire sizes from AWG 18 to 10 
inclusive. White plastics marking strip on terminal board 
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Produces 2 new Wax Compounds 
for greater protection 

against extreme high heat and 
extreme low temperatures! 


HIGH MELTING POINT WAX 
for Impregnating and Dip Coating 


won't flow under extreme high heat 
won't crack under extreme cold! 


CORONA SUPPRESSING PLASTIC 
for Dip Coating 


won't sag or sweat under extreme heat 
won’t crack under extreme cold! 


SPECIFICATIONS 


gid ge yt oe Re ten Gain hy 


3760, impregnating and Dip Coating WAX COMPOUND, was developed 
to meet the needs of applications which must resist flow at temperatures 
above the boiling point of water, and also which must resist cracking at 
temperatures below zero degrees F. 


3760, with good electrical properties, resistance to bleeding at high tem- 
peratures, low application viscosity and high drip melting point, is recom- 
mended for moisture proofing coils, transfermers, capacitors, etc. 


TESTS—HIGH TEMPERATURE 


Using paper tubular capacitor samples, the tubes were impregnated with, 
and the assembled units were flash dipped in 3760 (coating approximately 
15 mils thick), the units were then subjected to oven tests at 220 F for 24 


hours. NO SAGGING OR BLEEDING OF THE COATING WAS EVIDENT. 


TESTS—LOW TEMPERATURE 


The same units were cold tested by being placed in a cold chamber at 
— 40 F for a period of one hour. The units were then removed and per- 
mitted to return to room temperature. INSPECTION SHOWED THAT 
THIS LOW TEMPERATURE TREATMENT CAUSED NO CRACKS IN 
THE COATING OF 3760... and the surface obtained by dip coating 
with 3760 showed good resistance to blocking at temperatures normally 
encountered in shipping. 


3767-A, CORONA SUPPRESSING PLASTIC, was developed to reduce 
or eliminate corona around certain points on television components, and 
similar electrical parts, which operate at high potentials. Application in 
the form of a corona suppressing “tire” on the periphery of “flyback” 
transformer coils and similar units is the primary function of 3767-A. 
The customary method for applying 3767-A is to dip or roll the units to 
be coated in a molten bath of the insulation. 


Since low power factor and high dielectric strength are particularly desir- 
able in this type of insulation, this material combines the best possible 
electrical properties consistent with the necessary physical properties. 
The surface obtained with this corona suppressing plastic is particularly 
smooth and free from ridges and bumps. This feature of itself reduces the 
evolution of corona. During the development of 3767-A particular attention 
was given to the physical stability of applied coatings at extremes of high 
and low temperatures. 


FUNCTIONAL TESTS of this material applied in moderately heavy coat- 
ings on flyback transformer coils SHOWED THAT 3767-A WILL WITH- 
STAND A CYCLE OF 24 HOURS AT —40 C FOLLOWED BY 24 HOURS 
AT 125 C WITHOUT THE APPEARANCE OF CRACKS AT THE LOW TEM- 
PERATURE OR SAGGING AND SWEATING AT THE HIGH TEMPERATURE. 


Write for your laboratory test samples . . . free upon request. 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH > 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS - 
POUNDS « FIBERGLAS SATURATED SLEEVING > 


INSULATING PAPERS 


FRICTION TAPE AND SPLICE + TRANSFORMER OM 


ASBESTOS SLEEVING AND TAPE + VARNISHKED CAMBRIC CLOTH AND 


TAPE «+ MICA PLATE, TAPE, PAPER, CLOTH, TUBING «+ FIBERGLAS BRA!DED SLEEVING » COTTON TAPES, WEBBINGS AND 
SLEEVINGS + IMPREGNATED VARNISH TUBING « INSULATED VARNISHES OF ALL TYPES + EXTRUDED PLAST T 
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The Trend is to 


Electronic Control 


The electron tube, when properly integrated with 
mechanical design, achieves results beyond the 
capabilities of conventional electrical circuits. Elec- 
tronic control can be faster and more sensitive, 
requires less power, is more readily adjustable, can 
take less space and eliminate human error. 


The Walsh Engineering 
Company, an engineering or- 
ganization, is equipped to co- 
operate with you in: working 
out the problem of adapting 
electronic methods to your 
present machine; re-design- 
ing your present machine; 
adapting servo methods to 
your product. Walsh Engi- 
neering Company can, if you 
desire, design a completely 
new machine for you and 
manufacture and test the pro- 
totype. 


Although closely identified 
with the design and produc- 
tion of electronic products for many years, Walsh En- 
gineering is no crusader for the electron tube as such. 
There is a great thrill, too, in mechanical development— 
a revolutionary case, for example, to simplify the design 
or assembly of your products. Walsh Engineering in- 
terest is in your whole product—mechanical as well as 
electronic components. 





LINCOLN WALSH 


Intellectual curiosity makes every problem a challenge 
to Walsh. Fully-equipped laboratory and model-shop 
provide all facilities for working out the complete answer 
to the problem and for building the prototype product. 


Here, then, is a unique consulting service. It can, if 
you choose, provide your company with the equivalent 
of an electronic section in your engineering department, 
and at the same time deliver a finished, completely engi- 
neered prototype of the product you want. Owing to 
Walsh Engineering Company’s practical experience, this 
product will be entirely suited to your production facili- 
ties. 


It will pay you to investigate this service, particularly 
if you make: 


Automatic gaging equipment 
Business machines 
Dispensing machines 
Electro-medical equipment 
Food Processing machinery 
Industrial machinery 
Instruments 

Machine Tools 

Packaging machinery 
Textile machines 


Your inquiry will be kept confidential. 


Walsh Engineering Company 
34 DeHart Place Elizabeth 2, New Jersey 
Elizabeth 2-7600 








provides wire identification. Both washer-head screw and 
pressure-head connectors can be furnished. Optional fea- 
tures are shorting strips and hinged covers with knurled- 
head captive holding screws. Apparatus Dept., General 
Electric Co., 1 River Rd., Schenectady 5, N. Y. 


SANITARY MOTORS 


Splashproof sanitary motor, type CP, is equipped with 
end bells having screened openings located to keep water 
from bearings or winding and yet provide full ventilation 
Motors have ratings ranging from 3 to 7% hp. Finished 
in baked white enamel; motors meet all sanitation codes 





| Also available is a geared variable-speed motor in fhp 





ratings from % to % hp. Drive combines a belt-type speed 
changer with a ratio of 1:10, and a gear reduction unit; 
speed ranges are from 10 to 10,000 rpm. One revolution of 
manual control covers entire speed range. Frame of unit 
is cast aluminum. U.S. Electrical Motors, Inc., 200 E. 
Slauson Ave., Los Angeles 11. 


LOW TORQUE POTENTIOMETER 


Requiring a shaft torque as 
low as 0.003 0z-in., potentiometer 
can be operated by the pointer of 
aneroid barometer. Models are 
available with current rating up 
to 0.1 amp and with outputs suf- 
ficient to operate indicating, re- 
cording, or controlling devices 
without amplification. Resistance 
ranges from 50 to 200,000 ohms; 
accuracies up to 0.05 per cent. 
Shaft seal provides protection 
against dust; supplied with ball, 
sapphire or bronze bearings. Tor- 


oidal wire-wound resistance elements are available in non- 
| corrosive alloys including platinum. Insulating parts have 
| fungustatic coating and metal parts are anodized or plated. 


Operates satisfactorily under vibration frequencies up to 
200 cps and at accelerations up to 200g. Unit measures 
1% in. diam and 1 in. long; weighs less than 1 oz. Electro- 
Mec Laboratory, 225 Broadway, New York 7. 


RECEPTACLES, PLUGS, CONNECTORS 


Higher ratings, UL-approved, have been obtained for 
receptacles, plugs and connectors in manufacturer’s three 
lines. Rating for Midget Ever-Lok series is now: 20 
amp 125 volt a-c, 15 amp 125 volt d-c, 10 amp 250 volt a-c 


_ or d-c, 2 hp single-phase and 1 hp 3-phase 115 or 230 volt. 


Devices having suffix M6 added to regular catalog num- 


| bers have additional rating of 10 amp 600 volt a-c Series 
| was formerly rated at 15 amp 125 volt and 10 amp 250 volt 


| a-c or d-c. 


Standard-duty Ever-Lok and type FS water- 


| proof series have new ratings as follows: 20 amp 575 volt 


a-c and 30 amp 250 volt a-c or d-c. Previously rated at 
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should a spring cost 7 
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@ It all depends on the job it has to do. Because overdesign is just 
as bad as underdesign. You lose both ways—the end product either 
performs poorly, or it costs too much. 

When costs are important, and they usually are, we don’t believe 
in designing springs with unnecessary, elaborate and costly per- 
formance characteristics. We don’t recommend stainless or high 
alloy steels if carbon steel will do the job. And we’re quick to sug- 
gest ways to simplify springs—and cut their cost. You can be sure 
that, whenever it’s possible, our designs will utilize the lowest cost 
material and fabrication methods that will do a good job for you. 

Let our engineering staff—our comprehensive production and 
testing facilities go to work for you. You'll get a better spring—at 
a price—that will fit your needs exactly. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN QUALITY SPRINGS 
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ACCURATELY 
f/ MANUFACTURED TO 
YOUR SPECIFICATIONS 


Dudek and Bock’s precision 
high speed equipment turns 
out your work faster and at 
lower cost! 


Expert Free Service 


Depend on our master en- 
gineers for designs that fit 
your needs to a “T”. When 
others have failed, we will 
have the answer. Consult 
us Today—no obligation! 


Get quality SPRINGS, from 

gram loads to pound loads 
— WIRE FORMS and 
METAL STAMPINGS that 
save production costs and pro- 
mote operating efficiency. 


Write, wire or phone for esti- 
mates and speedy delivery 
dates! 
Phone Haymarket 1-3676 
DUDEK and BOCK 


2100 W. Fulton, Dept. E-1 
Chicago 12, II. 





For the Electrical and Electronic Engineer 
for FIELD and LABORATORY use 






MODEL FR 


The et 
convenient, 
versatile, 


PORTABLE INK RECORDER 


This sturdy instrument is indispensable for rapidly and accurately 
taking frequency response characteristics of any audio apparatus or 
complete installation. For industrial uses such as NOISE and VIBRA- 
TION measurements and analysis, MODEL FR is ideally suited. 
4” recording width; scale ranges from 0-20 to 0-80 db through 
interchangeable input potentiometers. A minimum of auxiliary 
equipment needed. Model FR is easily linked to oscillators, ana- 
lyzers and sound level meters, Standard chart speed 412” per 
minute; recording speed 4” in .8 seconds; Direction of recording 
reversible, 
Recently re-designed, Model FR now has two synchronous motors, 
an improved circuit with wider frequency range and permits record- 
ing of ac and dc voltages. A switching arrangement has been 
installed for remote contro! of auxiliary equipment. 


Literature will be mailed upon request. 


| 
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20 amp 440 volt a-c and 30 amp 250 volt a-c or d-c. In- 
creased ratings for the 30-amp Ever-Lok devices are: 30 
amp 575 volt a-c and 250 volt d-c; formerly rated at 30 amp 
440 volt a-c and 250 volt d-c. Russell & Stoll Co., Inc., 
125 Barclay, New York 7. 


CONNECTOR WITH LOCKNUT 


All-steel 3%-in. 90-deg 
angle connector No. 321 is 
for armored cable sizes 14-2 
and 3 through 10-2 and for 
34-in. flexible conduit. Lock- 


nut is case hardened and 
bites into boxes for a posi- 
tive ground. One screw 





tightens cable clip and locks 
the connector together. Con- 
Thomas & Betts Co., Inc., 36 But- 


nector is UL-approved. 
ler, Elizabeth 1, N. J 


CAPACITOR MOTORS 


Single-phase capacitor-type motors have been added to 
manufacturer’s line of 2- and 3-phase Klosd dripproof 
motors. Newly designed starting relay used in motors 
eliminates necessity for centrifugal switches. Motors may 
be wall, ceiling or floor mounted and still be dripproof; 





end bells can be rotated so that air vents open downward. 
Construction details: cast-iron stator frame, prelubricated 
ball bearings, vinyl-acetai insulated wire in stator wind- 
ings. Sterling Electric Motors, Inc., 5401 Anaheim-Tele- 
graph Rd., Los Angeles 22 


LOCK NUTS 


Six thread-deflection areas in 
a star pattern on face of Gripco 
lock nut are said to provide 
locking action when tightened 
against a bearing surface. Can 
be furnished in sizes from No. 
6 to 1% in. with standard 
light and heavy semifinished 
dimensions ; also in jam-nut di- 
mensions. Grip Nut Co., 310 S. 
Michigan Ave., Chicago 4. 





SILICONE RESINS 


Two silicone resins 81132 and 81145 are for electrical 
applications. Resin 81132 is flexible and has good drying 
speed. It is intended for use as a coating on glass cloth 
and sleeving and as a sticker for mica-glass tape as well as 
for other flexible mica products. It is supplied as a 60 
per cent solution in toluol. Resin 81145 is supplied as a 
50 per cent solution in petroleum spirits. Resin was de- 
signed for bonding and impregnating motors, generators 
and transformers requiring Class H insulation. However, 
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How PHILCO 
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Simplified assembly of TV tuner helps 
PHILCO Corporation meet increased 
production requirements ... and makes 
substantial savings in assembly costs. 


Now, with demands for TV skyrocketing and 
production schedules trimmed, the Philco Cor- 
poration has given SPEED NUTS a new, higher 
efficiency rating. 

Reports show that Coil-form SPEED NUTS, 
used on high sensitivity tuners, provide a 35% 


> 
c 
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Channe 


increase in production rate and an assembly savings 
of 20% over old coil-attaching methods! 

It may take a sharp pencil to figure ways to 
trim your production schedules and costs. Your 
Tinnerman representative would welcome an 
opportunity to try. Ask him to call—and 
write for your copy of “Savings Stories”. 
TINNERMAN PRODUCTS, INC., Box 6688, 
Cleveland 1, Ohio. In Canada: Dominion 
Fasteners Limited, Hamilton. In Great Britain: 
Simmonds Aerocessories, Ltd., Treforest, Wales. 


i 


One of 34 Philco models, the 1443-XI 
tert MMe 11+) lt Me ate Me Leta 
built tuner. There are 16 coil-forms per 
tuner, each easily snapped in place 
with vibration-proof SPEED NUTS 
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ROUGH TREATMENT. 
but it didnt harm 


STUPALITH! 


This new Stupakoff Ceramic demonstrated its 
exceptional resistance to thermal shock, when a 
specimen was heated to 2000° F, and: 





e plunged into ice water—100 cycles: 
e plunged into dry ice—100 cycles: 
e plunged into liquid air—100 cycles: 


with no failure and no apparent damage! 


STUPALITH designates a group of Stupakoff 
Ceramics which may be formulated and processed 
to possess Zero, Low Positive and Low Negative 
Expansivities. Stupalith is formed just like other 
ceramics, by pressing, extrusion and casting, 
and may be machined or ground to precision 
tolerances. Maximum use temperature 1200° C 
(2192° F). 


Write for Bulletin 849, giving full details. 


STUPAKOFF CERAMIC and 
MANUFACTURING CO. 


Telephone LATROBE 1400 . LATROBE, PA. 
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it can be used in bonded mica, mica tape and glass com- 
binations. No catalysts are necessary for either resin. 
Chemical Dept., General Electric Co., Pittsfield, Mass. 


HERMETICALLY SEALED RELAY 


Small hermetically sealed relay, 8744-1, is available in 
contact combinations up to 4PDT rated at 3 amp. Units 
are equipped with three stud mounting bolts and solder 
lug terminals. Enclosure measures 1%6 x 154% x 1%e in. 
Relay passes all tests and requirements of the Army Signal 
Corps and Air Materiel Command. Advance Electric & 
Relay Co., 2435 N. Naomi St., Burbank, Calif. 


TIMING MOTOR 


Synchronous timing motor has lightweight rotor with 
aluminum spider of large diameter which attains synchro- 
nization in 42 revolution. Output torque is 8 oz-in. max 
at 1 rpm. Timer measures only 1% x 1%e6 in. and may be 
mounted in any position. Two-piece field structure has 
alternate wide and narrow poles and rotor operates be- 
tween inner and outer field poles which are shaded with 
continuous copper rings. Operating temperature range is 
from — 40 to 140 F. Double bearings on all shafts. Motor is 
approved by UL and Canadian Engineering Standards 
Assn. for 110 and 220 volts. Hansen Manufacturing Co., 
Inc., Princeton 3, Ind. 


FLEXIBLE COUPLING 


Suitable for general power transmission, Taper-Lock 
flexible coupling consists of a composition disk between two 
machined flanges fastened together with large diameter 
centerless-ground pins pressed into flanges. Ratings range 
from % to 125 hp. Coupling bore sizes from 1% to 3 in.; 
bushings available to reduce bore to % in. Dodge Manu- 
facturing Corp., Mishawaka, Ind. 


INDUSTRIAL SWITCHES 


Line of 100- and 200-amp. industrial switches have a 
simple switching mechanism with no dead center to assure 
quick make-and-break operation. Current carrying parts 
are silver plated. Blades are visible for quick checking of 
switch operation and line terminals are dead-front, pro- 
tected by hinged arc chamber. Magnetic plate is used as 
arc chamber cover. Jaws and fuse clips are steel reinforced. 
Insulating cross bar is melamine. Full interlock on switch 
enclosure. Pressure connectors are removable so solder 
lugs may be used where preferred. Square D Co., 6060 
Rivard St., Detroit 11. 


MINIATURE RECTIFIER 


Selenium rectifiers, No. 5S1 and 8Y1, are designed for 
power and bias supplies. Model No. 5S1 is rated at 500 ma 
with a maximum input of 130 volts rms; peak inverse 
voltage is 380 volts max. Unit is 2 in. square and 1% in. 
thick. Model 8Y1 is rated at 20 ma with a maximum input 
of 130 volts; peak inverse voltage is 380 volts max. Rec- 
tifier measures only % in. square and '%¢ in. thick. Selec- 
tron Div., Radio Receptor Co., Inc., 251 W. 19th St., New 
York 11. 


FLAME-RETARDANT PLASTICS 


For use as an electrical insulation material, Rulan, a 
flame-retardant polyethylene will not support combustion 
after flame is removed and will not drip when molten. 
Insulating properties are comparable to standard polyethy- 
lene. Power factor over a wide range of frequencies is 
0.002 and dielectric constant is 2.7 as compared with 0.0002 
and 2.5 for standard polyethylene. Material is non-tracking 
and retains its electrical properties after immersion in hot 
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NO-OX-ID "'C”’ applied to bus wheels prevents corro- NO-OX-ID "GG" and No. 4 Wrapper prevent corro- 
sion and keeps tires from sticking to the metal rims. PICT be ela Cart bi ae Pes) Bd bie 


WHEREVER CORROSION THREATENS 
DEARBORN NO-OX-ID PROTECTS 


Pictured here are just two of the thousands of places where 
the correct NO-OX-ID will prevent costly corrosion... 
make maintenance easier. NO-OX-IDs protect valuable 
equipment in your plant against destructive corrosion. 
Maintenance costs go down and profits go up with NO- 
OX-IDs on the job. 
NO-OX-ID rust preventives will also eliminate destruc- 
tion caused by corrosion on the metal products you manu- Z 
facture while in production .. . in storage... in shipment MAIL THE COUPON FOR THIS BOOKLET 
. and on your dealers’ shelves. Contact your Dearborn An interesting, informative booklet which gives 
engineer. He will assist you in the selection of the correct < aM aMae an emma elas 
NO-OX-IDs for protection against corrosion of your prod- on request. 
ucts and in your plant. 


DEARBORN CHEMICAL COMPANY 
310 S. Michigan Ave., Dept. EM 


DEARBORN CHEMICAL COMPANY ; as 
Chicago 4, Illinois 


General Offices: 310 S. Michigan Ave. « Chicago 4, Illinois 


Gentlemen: 


Please send me your NO-OX-ID rust pre- 
ventive booklet. 


2 ny -S" 4 4 Te" P 7 4, 3 
ae aa ee Te Pan 
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Smooth running production schedules depend on 
trouble-free coil performance—all too often, for lack 
of the right coil—the job is lost. That’s why experi- 
enced production engineers specify Dano electrical coil 
windings. Because every Dano coil is tailor made to 
your exact specifications and is carefully tested and 
inspected in all vital stages, there’s never any danger 
of production holdup because of coil breakdown. Fur- 
thermore, Dano is equipped to handle all of your coil 
problems—efficiently, promptly and economically. 


Send us samples or specifications with quantity require- 
ments for our recommendations. No obligation! 


® Form Wound 
Paper Section 
Acetate Bobbin 
Molded Coils 


@ Bakelite Bobbin 

e Cotton Interweave 

® Coils for High Temper- 
ature. Applications 


ALSO, TRANSFORMERS MADE TO ORDER 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 
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water for long periods. Moisture absorption is 0.02 per 
cent by ASTM test. Material retains electrical properties 
below —60 C. E. I. Du Pont de Nemours & Co., Inc., 
Polychemicals Dept., Wilmington, Delaware. 


ATTACHABLE KNURLED CONTROL SHAFT 


Finger-tip knurled or screwdriver-slot attachable shaft 
Type FKS—¥% in. can be readily attached to manufactur- 
ers’ line of type AM or AT controls. Shaft is particularly 
applicable to knobless controls on rear of TV _ receivers. 
Shaft protrudes only %-in. beyond control bushing. Keyed 
end of shaft slips in control and a light tap snaps the shaft 
rigidly and permanently to the control. Clarostat Manufac- 
turing Co., Inc., Washington St., Dover, N. H. 


TWO-WATT POTENTIOMETERS 


Molded composition potentiometers, Type AB, with 
linear taper are furnished with short screwdriver shaft and 
locking nut. Terminals are imbedded in resistance element 
and all parts are corrosion resistant. Unit has low noise 
level and smooth taper. Sixteen stock resistance values 
from 50 ohm to 5 megohm can be furnished. Unit is 1%¢ 
in. diam and extends %e in. behind panel. A SPST switch 
can be attached. Ohmite Manufacturing Co., 4835 W. 
Flournoy St., Chicago 44. 


400-CYCLE MOTOR 


Mainly for aircraft applications, 400-cycle motor is built 
to conform to U.S. Air Force specification 32590. Motor 
is rated at %o hp 115 volt 3 phase. Measures only 2 in. 
diam and 1% in. long; weighs about 9 oz. Power ratings 
up to % hp can be supplied in same frame diameter. Mis- 
sion Electric Manufacturing Co., Inc., 132 W. Colorado 
St., Pasadena 1, Calif. 


INSULATING TUBING 


Electrical insulating tubing consisting of a braid coated 
with synthetic resin is available in commercial sizes in 3-ft 
lengths. For use as lead protection, wiring harness mem- 
bers and “spaghetti.” Irvington Varnish & Insulator Co., 
Argyle & Grove St., Irvington 11, N. J. 


STAINLESS STEEL BELLOWS 


Applicable to control devices, instrumentation, regulators, 
valves, steam traps, shaft seals, expansion connections and 
flexible connectors, stainless steel bellows are available in a 
wide range of sizes. Furnished in single- and multiple-ply 
construction and various lengths. Chicago Metal Hose 
Corp., 1308 S. Third Ave., Maywood, Ill. 


FLANGED MINIATURE BALL BEARING 


Miniature ball bearing, Cat. No. FRI1-5, is flanged to 
permit mounting in punched sheet-metal housings. Sizes 
range from 0.055 to 46 in. bore and %6 to 46 in. OD. Both 
Conrad (retainer) and full-race designs furnished. Dimen- 
sional tolerances range from ABEC1 to ABEC7 or ultra- 
precision. High-carbon chrome-alloy steel. New Hamp- 
shire Ball Bearings, Inc., Peterborough, N. H. 


SELENIUM RECTIFIER 


Single and three-phase selenium rectifiers are available 
in standard plate sizes from 1 x 1 in. to 6 x 12 in.; special 
large plates to 12 x 52 in. Two or more studs are used in 
larger sizes to provide mechanical strength. Rectifiers are 
rated at 26 max rms a-c volts per plate with continuous 
inductive or resistive loads and convection cooling. Single- 
phase types have current ratings ranging from 0.15 to 108 
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Westinghouse 


Why take a chance with 
“Once-in-a-while” lubrication? 


Why fuss with motors that require lubrication 
“every so often?” Whether it’s monthly, yearly, 
every two or three years, or just an indefinite 
“sometime,” it is as much trouble remembering 
when to lubricate, as it is to do the lubricating. 
And it certainly isn’t a very good way of making 
sure bearings get proper greasing attention. 

There is one way to be sure. That’s with 
Life-Line motors. Lubrication is positive. Bearings 
are pre-lubricated and factory-sealed. No further 
lubrication is required! 

This is the modern way of lubricating motors. 
Development of special lubricants, up-to-date 
manufacturing methods and special seals have 
made it possible. 

Records of nearly half a million motors, operat- 
ing in every type of industry, indicate that pre- 
lubricated bearings offer: an average saving of 


—-— /f you figure LIFE-COSTS...you’l figure LIFE-LINE 1. a= 
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$2.70 yearly per motor . . . 41% fewer motor 
outages due to faulty lubrication . . . complete 
freedom from lubrication attention. 

Today, periodic lubrication is a costly nui- 
sance. So why take a chance with it when 
Life-Line offers positive lubrication at no extra 
cost. See for yourself. Ask your Westinghouse 
representative for a copy of “Facts on Pre-Lubri- 
cated Bearings,’ B-4378, or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. j-21559 
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ELCO 

FINAL 
INSPECTION 
ASSURES 
DELIVERED 
QUALITY 

IN “THE 
SCREWS 
YOU LIKE 
TO USE” 


HAWKEYES 
AT WORK 


One group of Elco final inspectors, 
working at tables specially equipped 
and lighted for fast and accurate work. 
Elco standards of inspection are as 
high as Elco standards of manufacture. 





It’s aggravating, when you are using 
screws on the assembly line, to come 
across a bad one —a screw with the 
slot missing, bum threads or no threads 
at all, dubbed-off point, or a mongrel 
from another batch. More important, 
all the good screws should a// be good 
—absolutely uniform on size, slot, fin- 
ish, smoothness of threads, and point. 
That is the real reason why, at Elco, 
a group of experienced and eagle-eyed 
women look constantly and critically 
at Elco screws between the shqp and 
the shipping department. It’s a cinch 
for them to catch the bad ones, but it 
takes alertness and attention to make 
sure the rest are up to Elco standards. 
Their skill insures delivery of the uni- 
form quality you expect in good screws 
— Elco Screws. 





TOOL & SCREW CORPORATION 


1916 BROADWAY. ROCKFORD, ILLINOIS 
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amp d-c; three-phase, 0.405 to 29.2 amp d-c. D-c output pe: 
plate is 10 volts for single-phase, 14 volts for three-phase 
Syntron Co., Homer City, Pa. 


SUBMINIATURE BATTERIES 


Enough energy is stored in Type 605 15-volt dry cell, 
only 13% in. long and % in. diam, for 300 hr of hearing aid 
use. Applicable to instruments using subminiature 17-ma 
tubes. Larger 22% volt Type 606 is 2 in. long by % in 
diam and weighs less than an ounce. General Dry Batteries, 
Inc., 13000 Athens Ave., Cleveland 7. 





Laboratory and Engineering 
Equipment 





VACUUM-TUBE VOLTMETER 


Providing direct peak-to-peak 
measurement of complex wave 
shapes up to 1400 volts, Senior 
VoltOhmyst is designed for TV 
signal tracing and industrial uses. 
In addition to peak-to-peak mea- 
surements, instrument measures 
d-c voltages, resistance values 
and rms values of sine waves. 
Unit contains a full-wave, high- 
impedance, high-frequency sig- 
nal-rectifier circuit with wide 
frequency response and_ high 
voltage ratings. A-c input is 
frequency compensated for peak-to-peak voltages up to 
1400 volts. Meter provides 7 d-c ranges, 7 a-c rms ranges, 
7 peak-to-peak ranges, and 7 ohm ranges, all continuous 
in ratio steps of about 3:1. Direct current voltages of 
either polarity from 0.1 to 1500 volts can be measured in 
presence of a-c voltages, under conditions of fluctuating 
line voltage and in high-resistance circuits. Sensitive elec- 
tronic bridge is shielded from rf fields. Complex a-c waves 
up to 1400 volts peak-to-peak at frequencies up to 3 me 
can be measured with a minimum of circuit loading; sine 
waves up to 1200 rms volts. Resistance ranges from 0.1 
ohm to 1000 megohm; only 1.5 volts is applied to circuit 
under test. RCA Victor Div., Radio Corporation of Amer- 
ica, Harrison, N. J. 





UNIVERSAL IMPEDANCE BRIDGE 
Wheatstone resistance bridge, modified DeSauty capac- 
itance bridge, Maxwell inductance bridge, and Hay in- 
ductance bridge are combined in Model 250-B Universal 





impedance bridge for measuring resistance, capacitance and 
inductance. Ranges: resistance, 1 milliohm to 11 megohm; 
capacitance, Immf to 1100mf; inductance, 1 microhenry to 
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NORMAN NORLIE 
WBD Western Manager 


Norman Norlie’s 22 years of service to customers 
throughout the middle west, illustrates the wide 
experience available to help solve your problems 
pertaining to dependable electric heat. 


WILBUR B. DRIVER CO. 


150 RIVERSIDE AVE., NEWARK 4, NEW JERSEY 
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The wire with a reputation 
for top performance and 
ability to render years of ; 


trouble-free service wherever electric heat is 
required. For electric ranges and other 
electrically heated appliances, insist on Tophet! 
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KURZ:s ROOT 
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BACKED BY 50 YEARS 
EXPERIENCE IN BUILDING 
ELECTRICAL EQUIPMENT 


Available in a wide range of electrical and 
mechanical characteristics—regularly built 
in sizes 34 to 10 HP in standard speed 
ranges, single phase capacitor type, two 
phase and three phase induction motors. Su- 
perior quality . . . low temperature 
rise. 
Standard AC motors ... or AC 
motors designed and _ custom 
built to meet your specifications 
at regular or slightly increased 
prices. 
Capacitor induction motors devel- 
oped to replace repulsion induction 
motors . . , hermetically sealed 
starting relays available. 
DC motors—standard or custom 
built to your specifications—are 
available from 1 to 50 HP... . 
drip proof . . . constant or ad- 
justable speeds. 
Partial motors—both AC and DC 
—can be furnished to your speci- 
fications. 


L..0? KURZ* ROOT Gmpeny 


ee APPLETON - WISCONSIN 
we +++. ed DC milo and moter generator sets 















4 STRIPPER 
STRIPS WIRE CLEAN, QUICK AS A WINK 
—RUGGED, ALL-STEEL CONSTRUCTION 


It’s back in the line, by popular re- 
quest! — that famous IDEAL ‘‘E-Z”’ 
Wire Stripper that has made countless 
wire stripping jobs in production 
and manufacture easier and faster. 
But now it is manufactured by IDEAL 
INDUSTRIES, Inc., exclusively — to 
IDEAL’s own standards of quality. 


Easy to use as pliers. Just place the wire in the 
notched blade, squeeze handles and presto!— 
insulation falls away, leaving wire clean and 
bare. For solid or stranded wire. Automatic stop 
prevents snap-back against wire ends. No 
chance of crushed wire... Rugged all-steel con- 
struction. Quickly replaceable blades have cut- 
ting edge for snipping wires. Six sizes for all 
wire gauges 8 to 30. 

ee ee SD ae a ee ee Gay 
IDEAL INDUSTRIES, Inc. 

! Park Avenue, Sycamore, Illinois 


Please send me latest free catalog data on 
IDEAL ‘‘E-Z"’ Wire Strippers. 









= SUNT fatasat ies shi sess a ZONE... STATE. —. — 
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1100 henry. Ratio arm resistors are adjusted to 0.25 per 
cent, except 1 ohm arm which is adjusted to + 0.25 per 
cent and 1 megohm arm to + 0.1 per cent. Standard mica 
capacitor adjusted to + 0.25 per cent. Non-inductive wound 
resistors. Galvanometer has sensitivity of 0.5 microamp per 
mm. Directly calibrated slide wire for main tuning con- 
sists of 0.05 per cent precision decade with coaxially 
mounted single turn rheostat for interpolating within 
decade steps. A 1000-cps generator is built-in. Measures 
834x10%x10% in. Brown Electro-Measurement Corp.,, 
4635 S. E. Hawthorne Blvd., Portland 15, Oregon. 


OSCILLOSYNCHROSCOPE 


Model ON-5  oscillosyn- 
chroscope provides a wide- 
band amplifier and versatile 
sweep facilities in a single 
portable unit. Particularly 
adapted to study of pulse and 
transient phenomena as well 
as being useful in all con- 
ventional oscillographic ap- 
plications. Vertical amplifier 
response is flat within 3 db 
from 5 cps to 5 me. Hori- 
zontal amplifier is direct 
coupled with a response ex- 
tending to 500 kc. Sweep generator may be triggered or 
recurrent with direct reading writing rate calibration for 
any internal sweep condition. Triggered sweep speeds from 
1.0 microsec to 25 millisec per in. and recurrent sweeps of 
10 to 100 kc. Either a-c or d-c connection may be made 
on all deflection plates. Housing is steel. Dimensions: 
14% x 10 x 1634 in. Browning Laboratories, Inc., 750 Main 
St., Winchester, Mass. 
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HIGH-SPEED SAMPLING SWITCH 


Multichannel sampling switch, Model 1-30-30S, is com- 
prised of a motor and 30-point switch in one compact unit. 
Synchronous driving motor is rated at 1800 rpm 115 volt 
60 cycle. Switch is driven directly by motor at a speed of 





30 rps and therefore sampling of the 30 break-before-make 
channels is in synchronism with a-c line frequency. Unit 
is particularly suitable for displaying sampled information 
on a CRO. Overall dimensions are 5 x 3-%4 x 3-%e in. 
Applied Science Corporation of Princeton, P. O. Box 44, 
Princeton, N. J. 


ELECTRIC HAND TACHOMETER 


Speed measuring ranges of Type 25D hand tachometer 
are 100-1000, 200-2000, 500-5000 rpm and fpm, and 10-100, 
20-200 and 50-500 fpm. Range extending adapters avail- 
able for speeds down to 20 rpm and up to 50,000 rpm. 
Meter has quick response and can be used for acceleration 
tests. Other features: self-calibrating check circuit; un- 
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NuTone, Inc., OF CINCINNATI, ONE OF THE WORLD'S 


LARGEST MANUFACTURERS OF DOOR CHIMES, SAYS: 









“When we used brass sand castings for 
these parts, long and costly buffing was 
required. But these Die Pressed Brass 


Forgings changed all that. They are 





amazingly easy to machine ... and polish 


to a high gloss with a minimum of buffing”. 


You'll hear the same story wherever a comparison 
is made. That’s because Anaconda Die Pressed 
Forgings are solid, dense-grained, twice-wrought 
metal—with double the strength of ordinary sand 
castings. Forged in dies, they have die-like dimen- 
sional accuracy, die-like surface texture that mini- 
mizes finishing costs. Publication B-9 goes into 
detail, telling how, when, why and where. Write for 
your copy today. Address, The American Brass 
Company, General Offices, Waterbury 20, Conn., 
in Canada, New Toronto, Ontario. sotoz 
This illustration of Anaconda Die 


Pressed Forgings is full size and 
has not been retouched. 


NuTone Solid Brass Door Knocker using the 
two Die Pressed Forgings illustrated above. 


NuTone Electric Push Button using same face 
plate and requiring only a drilled hole in the 
® cored boss and a brass-faced push button, 


NuTone Mechanical Door Chime. Same face plate forging is 


used here, too. The pull and release knob is also a Die Pressed 
Forging with depressed lettering. Tone-bar and practically 
all other ‘‘behind the door’ parts are made of Anaconda Brass, 
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Delta Tools 
get Dependable Power 


FROM 


Zane OTORS 
































For a number of 
years Electro 
Machines has 
furnished many of 

the electric motors 
used to operate the 
world famous line of 
Delta power tools, sold 
by the Delta Power Tool 
Division of the Rockwell 
Manufacturing Company. 


A Doerr motor is 
shown here in a typical 
application on a 17” Delta 

Drill Press, well known for 
top performance and reliability. 


Doerr Motors, built by Electro 
Machines, Inc., are used as 
standard equipment by many 
of the foremost machinery 
manufacturers. The advantages 
of using this reliable product 
deserve your 

€ 





investigation. 


*TRADE MARK 


Hf you have a particvlar motor problem please let us hear from you. 
NORTH THIRD STREET 
CEDARBURG, WISCONSIN 


FROM 1/20 
to 2 H.P. 
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ELECTRO 


MACHINES, INC. 








Standard or De- 
signed to Your 
Specifications 
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damaged by overspeeding or selection of wrong range; 
low operating torque. Metron Instruments Co., 432 Lin- 
coln St., Denver 9, Colo. 


HIGH VOLTAGE RF POWER SUPPLY 


Variable high-voltage rf power supply, Model No. 99, 
will deliver from 1 to 40 kv output. Output voltage is 
obtained from a rf transformer and rectified by a half-wave 
voltage-tripler rectifier system. Since rectifier filaments 
are energized from a separate rf transformer heater cur- 
rents remain constant as output voltage varies. No elec- 
trolytic capacitors are used and operating temperature is 
low. Supply has interpolating voltage control, selector 
switch for 1- to 12-kv and 12- to 40-kv ranges, and control 
switches for supply and output. Supply can also furnish 
6.3 volt filament voltage and low d-c power. Inductograph 
Products, 236 W. 55th St., New York 19. 





Manufacturers’ 
Publication 


For prompt receipt of these selected publications on ma- 
terials and components write direct to the manufacturer 
on company letterhead, mentioning ELECTRICAL MANU- 
FACTURING as your source. 








GASKET MATERIALS 


Technical discussions covering many important factors 
that influence joint and gasket design are contained in 20- 
page handbook, “Armstrong’s Gasket Materials.” These 
factors are also summarized in a list for use in checking 
designs. Subjects covered are: Designing Flanges for 
Efficient Sealing, Designing Gaskets to Reduce Cost, 
Effect of Gasket Width on Compression, Effect of Surface 
Condition on Gaskets, Relation of Gasket Thickness to 
Load, Resistance to Chemicals, Sealing Oils with Synthetic 
Rubber, Sealing with Confined Resilient Gaskets and 
Tolerances for Gaskets. Where possible, graphs and dia- 
grams are used to illustrate these points. Booklet gives 
specifications, characteristics and applications data on 
cork, cork-and-rubber, and straight synthetic rubber com- 
positions together with sections on friction drive mate- 
rials and adhesive-backed tape. Many illustrations and 
charts show characteristics of the materials that must be 
considered in design. Industrial Div., Armstrong Cork 
Co., 9510 Arch St., Lancaster, Pa. 


D-C MOTORS 


Design, construction, selection, and ordering informa- 
tion is featured in 12-page bulletin C-2001 together with 
frame dimensions for type “T” heavy duty constant and 
adjustable-speed motors. Motors described have a rating 
range from 3% to 1000 hp. Available in dripproof, splash- 
proof, totally enclosed, explosion-proof, blower-ventilated 
and gearmotor construction, these motors are designed for 
heavy duty service. Special attention is given in booklet to 
mechanical features and electrical characteristics of the 
motors. Reliance Electric and Engineering Co., 1054 Ivan- 
hoe Rd., Cleveland 10. 


TUNGSTEN AND MOLYBDENUM 


Booklet of 24 pages discusses tungsten and molybdenum 
in pure form and in certain nonferrous alloys and powder 
metallurgy compositions ; use as alloying elements in steel is 
not covered. Text, illustrations and tables cover metallurgy, 


uses and applications, fabricating techniques and available 
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REPRINTS .. - Yours for the Asking 





Feature articles reprinted from ELECTRICAL MANUFACTURING available, while the supply 
lasts, to qualified readers for their own files. Clip card on dotted line — fill in and mail. 


1, FLUOROCARBON RESINS 

Properties and applications of fluoro- 
carbon resins, a whole new class of high- 
temperature stable, chemically non-reac- 
tive materials of high dielectric values, 
are appraised in this 20-page reprint. Part 
I analyzes the properties and Part II dis- 
cusses specific applications: wire insula- 
tion, liquid dielectrics, molded parts. 


2. SHADED-POLE MOTORS 

Steps to be followed and factors con- 
sidered in matching shaded-pole motors 
to the load are given in 8-page reprint, 
“How to Select Shaded-Pole Motors.” 
Two large tables list types and features 
available as well as suppliers. 


3. CAPACITOR-START MOTORS 

“12 Ways of Reversing Capacitor- 
Start Motors” contains schematic wiring 
diagrams for rapid reversing and instant 
reversing circuits. Components required 
and operating characteristics of each cir- 
cuit listed in 8 pages. 


4. MAGNETIC AMPLIFIERS 

Four-page reprint describes design and 
performance of a printing press speed 
control using magnetic amplifiers. Shunt- 
wound d-c press motors are operated 
from ignitrons with firing point governed 
by saturable-reactor phase shift device. 


5. COLD-ROLLED ELECTRICAL STRIP 

Continuous strip material that can be 
substituted directly for hot-rolled silicon 
sheet is described in 8 pages. Use of cold- 
rolled strip enables faster production, 
longer die life, better lamination factor. 


6. ELECTRICAL TAPES 

Some 40 different types of \pressure- 
sensitive adhesive tapes for insulation, 
lead holding, splicing and color identifi- 
cation are described in 12 pages. Tapes 
offer improved insulation, faster assembly 
and compactness. Characteristics and ap- 
plications tabulated. 


7. SERVOMECHANISM AMPLIFIERS 
Reprint of 12 pages, “Designing Ampli- 
fiers for Servomechanisms,” tells how to 
apply basic antihunt methods to obtain 
desired accuracy, stability and speed of 
response in both reversing-motor and 
clutch type servos. Also included is a 
description of a servorhechanism which 
uses feed tension to contro] and synchro- 
nize the speed of two motors on a winder. 


8. DESIGNING WITH OSCILLOSCOPES 

General-purpose oscilloscopes and ac- 
cessories required for design work are 
described in this 16-page reprint. De- 
tailed instructions for applying the equip- 
ment and interpreting results for electrical 
and mechanical tests in design. 


9. MOTOR TEMPERATURE RATINGS 
Reprint, “What is a 50 C Motor?”, of 
8 pages gives a fundamental interpreta- 
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tion of motor temperature ratings in 
terms of “hottest-spot” temperature for 
various classes of insulation related to 
method of measurement, enclosure and 
service factors. 


10. CONTROL CIRCUITS 

Step-by-step procedures for analyzing 
control circuit problems and graphical 
methods for use in laying out circuits 
and interpretating them are given in 8 
pages. Also an actual case history dem- 
onstrating the advantages of elementary 
diagram in design. 


11. HERMETICALLY SEALED PARTS 

Eight-page reprint “Hermetically Seal- 
ed Components for Industrial Control” 
contains a comprehensive survey of seal- 
ed and evacuated or gas-filled compo- 
nents designed to prevent failure caused 
by climatic conditions common to in- 
dustrial equipment. 


12. MINIATURIZATION 
How unitized package, interchangeable 
module, printed circuits, new materials 


and production methods are reducing 
size, weight, complexity and maintenance 
is discussed in 8-page reprint. 


13. SILICONE RUBBER 

New formulations for dielectric ma- 
terials combining wide-range thermal 
stability, flexibility at very low tempera- 
ture with the resilience of a rubbery ma- 
terial are described in 8 pages. 


14. BERYLLIUM COPPER 

Case history on design of IBM account- 
ing machine tells how service-free per- 
formance was obtained at lowest cost 
through the use of beryllium copper at 
critical points. Specifications for ma- 
terials, tooling, heat treatment and clean- 
ing included in 8 pages, 


15. SOLENOIDS 

“Matching Solenoid Characteristics to 
Load” explains fundamental considera- 
tions in applying solenoids that lead to 
increased efficiency and reliability; 8 
pages. Nine suggestions for correct selec- 
tion and application given. 
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16. RELAY CIRCUITS 

Variety of sequence, time delay, pulsing 
and steering relay circuits adaptable to 
machine tool functions are presented in 
8-page “Relay Circuit Ideas Taken From 
Telephone Practice.” Types of coil wind- 
ings, basic spring combination and specific 
suggestions for relay circuit design. 
17. SERVOMECHANISMS 

Advantages and limitations given for 
seven basic types of servomechanisms. 
Applicable as control systems for mech- 
anical amplification, remote positioning, 
automatic control, reaction measurement 
and pilot control. 


18. NYLON 

Eight-page reprint, “Nylon Plastics 
Make Tough Components,” explains how 
unusually high impact strength in rela- 
tion to density and ease of molding has 
led to cost reduction when substituting 
nylon for other plastics. Case histories 
of electrical as well as mechanical appli- 
cations. 


19. TRANSDUCERS 

Seventeen types of transducers—sensing 
elements for servos—are described in 8 
pages. Units can be used for converting 
position, motion or pressure into electrical 
signals for servo operation. Practical 
applications for measurement, recording 
and contro! functions described. 


Company. 
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20. LOW-LOSS PLASTICS 

“Application of Low-Loss Plastics” re- 
evaluates the design significance of di- 
electric properties and factors influencing 
behavior of low-loss plastics. Also in 8 
pages new trends in low-loss materials 
are discussed and properties of thermo- 
plastic and thermosetting types tabulated. 


21. CERAMICS 

Data on mechanical strength, resist- 
ance to heat shock, moisture permeability, 
relative cost and other factors that de- 
termine selection of type for custom 
molded parts. Reprint of 12 pages also 
gives answers to questions posed to de- 
sign engineers compared with responses 
to parallel questions directed to molders. 


22. SINGLE-PHASE IHP MOTORS 
“New Single-Phase Motors in Integral- 
Horsepower Ratings” reviews design 
principles and characteristics for capa- 
citor-type motors with ratings up to 20 
hp; data also included in the 16 pages on 
comparable repulsion-induction types. 
Tables give sizes and features available. 


23. PHOTOELECTRIC MEASURING 

Four-page reprint describes method 
used to measure dimensions photoelectri- 
cally. Precise measurements are obtained 
by electronic chronoscope controlled by 
light beam intercepted by work moving 
at constant speed. 
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24. FUNGUS PROBLEMS 


Protection of electrical components and a 


equipment in temperate climates is de- 
scribed in 12-page “Problems in Fungus 
and Moisture Deterioration.” Specifica- 
tions and applications given for variety 
of fungistatic coatings. 


25. SYNTHETIC MICA 

Comprehensive report of 8 pages on the 
status of coordinated research projects 
in synthetic mica aimed at large-scale 
commercial production. 


26. MICROWAVE RELAYS 
Characteristics of microwave radiation 
and features of microwave relays for con- 
trol functions are given in 8-page reprint. 
All functions of a photocell relay and 
many others can be performed. Basic facts 
for applying these new control functions. 


27. MAGNETIC RECORDING 

Review of developments in major ele- 
ments of magnetic recording systems is 
contained in 16-page “Magnetic Record- 
ing Systems in Product Design.” Applica- 
tions include sequence controls, data 
analysis and transient recording. Many 
design case histories. 


28. PLASTICS MATERIALS 

Selection chart for plastics materials 
tabulates general, electrical, mechanical, 
physical, chemical and thermal properties 
as well as average costs, fabrication 
methods and material classification in four 
pages. Included are 13 thermoplastic and 
11 thermosetting materials. 


29. STAINLESS STEEL 

Properties of 29 types of stainless steel 
and examples of cost cutting applications 
in electrical equipment and appliances 
are given in 8-page “Stainless Steel Cuts 
Cost.” 


30. MOTOR DESIGN 

Four-page reprint, “How Small Can a 
Motor Get?”, discusses problems engineers 
face in seeking smaller motors; cost and 
performance considerations as affected by 
efficiency, iron and copper losses, im- 
provements in materials and manufactur- 
ing methods. 


31. DIELECTRIC MATERIALS 

Highlights of discussions held at Con- 
ference on Electrical Insulation on de- 
velopments in dielectric materials are re- 
ported in 12 pages. New materials and 
test methods are reviewed; high tempera- 
ture materials dominate. 


32. V-BELT DRIVES 

Variable-speed drives using V-belts 
are described in 8 pages. Advantages and 
limitations of available types suitable for 
designed-in service are given. 


33. RESISTANCE HEATERS 
Comprehensive survey which describes 
and illustrates sheathed and radiant heat- 
ing elements is contained in 12-page re- 
print, “Designed-In Resistance Heaters.” 
Strip, finned, immersion, cartridge and 
ribbon types. Article discusses design con- 
siderations in obtaining good heat transfer 
with efficient performance and long life. 
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THREAD-CUTTING SCREWS 


just drill and drive— that’s all! 
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COTO-COIL 
PRODUCTION METHODS 


Meet Price Requirements 


Coto-Coil’s highly specialized equipment 
and skilled operators, backed by engineer- 
ing know-how, produce better windings 
at lowest costs and assure correct coil 
function. 


COTO-COIL WINDING 
IN MULTIPLE GROUPS 


Nine coils are shown being wound simultaneously 
at high speed with .0007” cellulose film inter- 
leaved between layers of wire. The machines are 
automatic and versatile. They will handle wire 
from +18 to +42, and acetate film or paper 
insulation from .0007” to .005” thick . . at high 
speed. 


We welcome the hard to satisfy. 
Let us figure on your 
particular requirements. 


COTO-COIL CO.nc 


cot SPECIALISTS SINCE i917 


65 PAVILION AVE. 
PROVIDENCE 5, R.L 















forms. Of particular interest are seamless molybdenum 
tubing and molybdenum parts with protective coatings for 
high temperature service in air. Tables give detailed data 
on constants, mechanical properties for different forms, and 
resistance to a variety of chemicals at specified tempera- 
tures. Many applications illustrated such as parts of X-ray 
and other electronic tubes, heating elements and other 
parts for furnaces, vapor deposition, welding and arc 
electrodes, electrical contacts, cooling coils, mercury switch 
electrodes, undercoatings for sprayed metal and _ hard- 
facing material. Fansteel Metallurgical Corp., North 
Chicago, II]. 


VARIABLE AUTOTRANSFORMERS 


Complete line of standard Powerstat variable autotrans- 
formers are described in 16-page bulletin P550. Both 
manually operated and motor-driven variable transformers 
as well as line-voltage compensators are described in detail. 
Also included are data on a-c power supplies and oil-cooled 
and explosion-proof variable autotransformers. Bulletin 
includes illustrations of each type, performance curves and 
wiring connections. Complete rating chart on back cover 
of bulletin provides a quick selector index. The Superior 
Electric Co., 443 Laurel St., Bristol, Conn. 


ALUMINUM 


“The A-B-C’s of Aluminum” is a 96-page book de- 
scribing alloys, advantages and applications of aluminum. 
Written in non-technical language, book tells the story of 
aluminum from raw material to application. Special fea- 
ture is the series of 69 pictures and charts. These are 
arranged in sequence to present a pictorial story showing 
how aluminum is produced from raw ore, made into 
metallic aluminum, and then processed to form sheet, rod, 
bar, and other aluminum mill products. In addition, pic- 
tures of typical fabricating operations such as welding and 
forming are included. Extended captions accompanying 
the illustrations not only describe the picture themselves 
but carry explanatory matter to help the reader orient opera- 
tion and equipment with other related work. The 6x9 in. 
wire-bound book is complete with table of contents and an 
itemized cross index; both list pictures and text. Reynolds 
Metals Co., 2500 So. Third St., Louisville 1, Ky. 


RECORDING GAGES 


Bulletin G621 of 32 pages gives complete information on 
Series 500 line of recording pressure gages with ranges 
from 0 to 2 in. of water to 0 to 10,000 psi; also vacuum 
gages, low-range draft and pressure gages, barometers, 
and absolute pressure gages with ranges as low as 6 mm 
of mercury. Measuring elements, operating principles, 
recording charts and accessories described. The Bristol 
Co., Plates Bridge & Naugatuck Rd., Waterbury 20, Conn. 


NICKEL ALLOYS 


Two technical bulletins on the properties of high-nickel 
alloys are both 24 pages in length and contain charts, 
tables on compositions and properties, working instructions, 
and other engineering data. Technical Bulletin T-7, “En- 
gineering Properties of Inconel” contains information on 
Inconel “X”, one of the newer age-hardenable nickel 
alloys, in addition to Inconel. Bulletin T-9 deals with 
engineering properties of “K” monel and “KR” monel. 
Address requests to Technical Editor, The International 
Nickel Co., Inc., 67 Wall St., New York 5. 


ADHESIVES 


Comprehensive table in 8-page catalog section 9160 
lists by number each adhesive in line, materials for which 
the adhesives are specifically recommended, and method 
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SEND A WIRE 
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TUTTLE @ KIFT, INC. 
1823 N. MONITOR AVE., CHICAGO 39, ILL. 




















URGENTLY NEEO FOR NEW TEST MODELS 3 CATALOG NUMBER F469 -- 
750 WATTS 230 VOLT UNITS WITH SPECIAL A DIMENSION OF NINE AND 
ONE HALF INCHES, ALSO ONE F444 HEATER 2500 WATTS 230 VOLTS. 
WHEN CAN YOU SHIP? 


O. JONES, CHIEF ENGINEER 
4406 NIN. COMPANY 
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SHIPPING F469 UNIT TODAY SPECIAL UNIT FRIDAY. PLEASE ADVISE 


1F WE CAN BE OF FURTHER ASSISTANCE. 






TUTTLE & KIFT, INC. 














A TALE OF “personalized as 


.«e- TOLD IN TWO TELEGRAMS! FOR YOUR FILES — Here’s 


complete information on 
TK Heating Units in easy- 
to-use, specification sheet 
form. Whether you design, 
specify, maintain or use heat- 
ing equipment, you'll find 
it helpful to have this data 
at your finger tips. Write for 
your free copy today. 


This “problem” was an easy one. Yet to the engineer, it was im- 
pores a telegraphic SOS. He wanted fast action—he got what 

e ordered ! 

Manufacturing only electrical heating elements and controls, 
we at Tuttle & Kift concentrate all our research, all our efforts 
upon building better electrical units, supplying specialized engi- 
neering assistance and giving better, more personalized service. 

If you have an application requiring engineered heat, whether 


it be for the heating of space, liquids, ovens or solids, TK skill, 
experience and facilities can help. We'll meet your product 
specifications ... make deliveries to fit your production schedules. 
Let us show you what we mean. 
39, ILLINOIS 


TUTTLE & KIFT, INC. sutmstas cues 










A SUBSIDIARY OF FERRO ENAMEL CORPORATION 


x 





TWELFTH ANNUAL PRODUCT DESIGN AWARDS NUMBER 








PUSH BUTTON 



































@ RANGES TO 50,000 MEGOHMS 


eNO CRANKING @ NO LEVELING |” 
@ ALL-ELECTRIC © RUGGED 


CURATE 
eo FULLY PORTABLE e AC ake insulation 


ie throughout to MA RATE 
; FAST EASY and AC parts to 


a t makes insulatio 
This is an in r! Ask for more ! 


testing 2 Pe TE FOR BULLETIN 2-A 


n resistance 
nformation. 


3794 WEST BELMONT AVENUE ae CHICAGO 18, ILLINOIS 


VULCAN 


ELECTRIC HEATING UNITS 





FINNED 
STRIP 


For Blower Type Electric Unit 

Heaters, as oven or space 
heaters in dryers, pump rooms, switch 
towers, etc. 


SHEATH, of one-piece rectangular tubing, brings 
all fins in close contact with entire surface of 
heating element, Both sheath and fins are of rust-resisting steel. 






HEATER COIL is nickel chromium wire, insulated from the inner 
sheath wall with a refractory material. Terminal screws are stainless 


steel. 
115 and 230 VOLTS 


15 stock lengths: from 500w, 10!/2” overall with 7” finned length; 
to 3250w, 41!/2” overall, with 39” finned length. 










Can be used where sheath temperature will not exceed 750° F. 





VULCAN ELECTRIC COMPANY 
DANVERS 2, MASS. 







SPECIALISTS EXPERIENCED IN ELECTRIC HEAT 

Electric Heating Units for assembly into manufac- 

turers’ own products. Electric Soldering Tools, Solder 
Pots, Glue Pots, B:anding Irons, etc. 



















by which most effective bond is created. Catalog also de- 
scribes each adhesive, recommended uses, application, color, 
drying time, weight per gallon, total solids and thinner used, 
as well as listing the Army or Navy specifications that 
adhesive meets. The B. F. Goodrich Co., E. Ninth & 
Prospect Ave., Akron, Ohio. 


VARI-FUNCTION POTENTIOMETERS 


Both linear and non-linear voltage outputs as a function 
of angular displacement can be obtained with line of 
variable-function potentiometers described in 20-page bul- 
letin 3. Principles of operation, description of potentiom- 
eter types, specifications and operating data given. 
Schematic diagrams for all models. A. F. Smuckler & Co. 
Inc., 202-208 Tillary St., Brooklyn 1, N. Y. 


FORGINGS 


Catalog of 44 pages, “The Improvement of Metals by 
Forging,” describes processes involved in the shaping of 
metals by forging. Characteristics of drop, smith, upset 
and press forging methods are described and detailed in- 
formation is given on designing for forging. Other topics 
include: dies and tools, commercial forging metals, produc- 
tion processes, heat treating procedures, machining, toler- 
ances, inspection and quality control. Contains detailed 
tables of the characteristics of metals used and many illus- 
trations of typical parts. The Steel Improvement & Forge 
Co., 970 E. 64th St., Cleveland 3. 


RUBBER PRODUCTS 


Complete line of rubber products is illustrated with 
dimensional drawings in 150-page catalog 44. Included 
are: grommets, grommet-type bumpers, insulator bushings, 
molded bushings, special-shape bushings and parts, rubber 
balls, stem bumpers, recess bumpers, bolt and plunger caps, 
washers, disks, rings, motor mounts, rubber tires and 
sponge rubber gaskets; extruded channels, tubing, door 
seals, strips of many shapes and sizes; and strip, slab and 
spring rubber. Atlantic India Rubber Works, Inc., 571 W. 
Polk St., Chicago 7. 


V-BELTS 


Useful information on how to obtain better transmission 
efficiency and longer life in V-belt drives is included in 40- 
page industrial V-belt catalog. Contains engineering and 
drive selection data for general duty and multiple V-belts 
in widths from A through E, complete with calculations, 
comparison charts and correction factors. Industrial Sales 
Div., Durkee-Atwood Co., Minneapolis 13, Minn. 


EDDY-CURRENT COUPLINGS 


Water-cooled eddy-current couplings for adjustable speed 
drives are described in 16-page booklet, Form No. WC1. 
Topics discussed include: principle of operation, char- 
acteristics of the coupling, applications, operating efficiency, 
construction details, cooling and control. Booklet has 
many illustrations, drawings and performance curves. 
Dynamatic Corp., Kenosha, Wis. 


SPEED REDUCERS 


Bulletin 8901-50 :s an 8-page condensation of entire 
catalog of double-enveloping-gear speed reducers. Con- 
tains complete information on ratings of all sizes and types, 
dimensional drawings and_ specifications. Cone-Drive 
Gears, Div. of Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12. 


ELECTRICAL LAMINATIONS 


Standard “E” and “I” stampings and types of steel 
available are described in 16-page catalog No. 48. Tables 
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Case, case cover, vent plugs, 
and retainer mats of this 100 
amp. hr., three-cell battery are 
molded from Koppers Poly- 
styrene 8X. Manufacturer: 
C & D Batteries, Inc., Con- 
shohocken, Pa. Molder: Mack 
Molding Co., Inc., Arlington, 
Vermont. 








—— molding costs and a better product—you can 
have them both when you take advantage of the 
improved moldability of Koppers Polystyrene. 
pagal is aes sips — ange e™, KOPP 
more uniform plasticizing of material in cylinder . . . /, gives you allt 
2 











ERS POLYSTYRENE 
hese advantages 
faster cycles resulting from setting at higher tempera- vf 






tures ... more uniform cylinder feed . . . all are the re- Ny 2 Low cost und 
sult of the excellent molding characteristics of Koppers a Light weight — more ee pe 
Polystyrene. ) Excellent dimensional 


rties a. ° 
Improved moldability is only one of the unique prop- Excellent electrical prope re range: 165°-204 F. 


erties of Koppers Polystyrene that have helped make Heat-distortion tem isture resistance 
many products better and many better products Good chemical a 
possible. Tasteless and odo 





You'll be interested in additional technical data on Unlimited color range 


the molding characteristics of Koppers Polystyrenes. 
Koppers Technical Service Report Number 3 gives you 
valuable information on the moldability of Koppers 
Polystyrene, based on actual field experience. Mail the ps i i en sd ln hi il il ee i 


coupon for your copy. initia aililiiias Sows 
Chemical Division, Dept. EM-10 


Pittsburgh 19, Pa. 


| | 

| | 

| ‘ | 

| Please send us your Technical Service Report on “Mold- 

K- Pp e r Big #3 ability of Koppers Polystyrene”. | 
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Chemical Division Pittsburgh 19, Pa. ‘ ns 
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Regional offices: New York, Boston, Philadelphia, Chicago, 
Detroit and Los Angeles 
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DESIGNERS ENGINEERS 


MANUFACTURERS 


MOLDED AND FABRICATED 
INDUSTRIAL 


RUBBER PRODUCTS 


EXTRUSIONS SHEETS 
RINGS SLAB 
WASHERS SPONGE 
GROMMETS TUBING SPRING 
FEET PADS STRIP 


Many Items Available from Chicago Stock 


BUMPERS 
BUSHINGS 
GASKETS 


Our designers, Engineers, NEW ENLARGED FACTORY AND 
MODERNIZED MANUFACTURING FACILITIES are at your service 
to help solve your rubber problems. 


All Phones HArrison 7-8290 A 


NEALE RUBBER WORKS ix 


He CU eee be 


WRITE FOR COMPLETE CATALOG 44 





TIME-SWITCH 
VV iDi mesa amyl 


“wy oa 


5400 SERIES 
20 amp. 1 HP, 125 volts: 
10 amp., 250 volts. 
Underwriters’ Approved 


Improve the utility and sales-appeal of your product 
with the Mark-Time Combination Bell-Switch. This 
reliable switch will turn an electric device ON or 
OFF after a specified time interval and simultaneously 
sounds a bell signal. Center-stud mounted, it is avail- 
able in a variety of timings and with a wide assort- 
ment of dials. Please write for details. 


DEPENDABLE TIMING DEVICES 


aleve 






















give weights per 1000 pieces, applications, core losses and 
general specifications for different steel grades. Dimen- 
sional drawings give data on stock punchings. Thomas & 
Skinner Steel Products Co., 1124 E. 23rd St., Indianapolis 5, 


WELDED STEEL TUBING 


Structural advantages, methods of fabricating and char- 
acteristics of welded steel tubing are discussed in 12-page 
booklet, “Armco Welded Steel Tubing.” Photographs 
show variety of applications. Complete information on 
sizes of hot- and cold-rolled, zinc- and aluminum-coated 
steel tubing. Armco Steel Corp., 1749 Curtis St., Middle- 
town, Ohio. 


INDUCTION MOTORS 


Wound-rotor induction motors are illustrated and de- 
scribed in 2-page bulletin B301. Available in NEMA 
frames 203-505. Star Kimble Electric Co., Div. of Miehle 
Printing Press & Mfg. Co., 216 Bloomfield Ave., Bloom- 
field, N. J. 


POLYETHYLENE 


Characteristics, developments and latest applications of 
polyethylene resins are summarized in 24-page bulletin 
J-545-b. Two pages of tables give properties; many illus- 
trated applications. Bakelite Div., Union Carbide and 
Carbon Corp., 30 E. 42nd St., New York 17. 


MACHINE SCREWS 


Line of steel and nonferrous machine screws with either 
NF or NC threads and stove bolts are listed in 14-page 
catalog No. 104. Machine screw heads: fillister, round, flat 
and oval. Stove bolt heads: round, flat and truss. Rockford 
Screw Products Co., Rockford, IIl. 


PRE-FINISHED METALS 


Sample folder on pre-plated metals includes specimens 
with typical finishes. Base metals are zinc, steel, copper, 
brass and aluminum. Can be plated on one or both sides; 
bright or satin finish. Available with cripped, striped or 
corrugated patterns. American Nickeloid Co., Peru, IIl. 


MOLDED, EXTRUDED RUBBER PARTS 


Engineering catalog No. 100 of 8 pages lists sizes of 
molded grommets, bumpers, bushings and rings, and ex- 
truded shapes. Condensed SAE-ASTM specification chart 
for rubber and synthetic rubber products. Continental 
Rubber Works, Erie, Pa. 


GERMANIUM DIODES 


Characteristics, specifications and ratings for line of 
welded germanium diodes are given in 4-page booklet 
X57-015. Electronics Dept., General Electric Co., Elec- 
tronics Park, Syracuse 1, N. Y. 


CLOCK MOVEMENTS 


Complete information, including detailed scale drawings, 
is contained in 12-page bulletin No. CM-10 on line of clock 
timing movements. Round, square, alarms, and switch- 
clock movements described; various electrical ratings. The 
Sessions Clock Co., Forestville, Conn. 


SELF-LUBRICATING PACKINGS 


Four-page bulletin LP-10 describes line of self-lubricating 
packings for industrial use. Illustrations and specifications. 
Greene, Tweed & Co., North Wales, Pa. 


SHOCK, VIBRATION MOUNTS 


Twelve-page catalog 504 lists and describes shock mounts 
and vibration isolators for use with equipment ranging from 
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Tee LING BOLE 


brass 


FASTENINGS 


MACHINE BOLTS 


STUDS \ 


CUT WASHERS 


CARRIAGE BOLTS 
The Sterling Bolt Man is rarin’ to go, eager and able to supply 
you with standard or special metal fastenings—IN PACKAGE OR BULK 


QUANTITIES, IN BRASS AND STEEL, INCLUDING STAINLESS. 
Sterling Bolt offers you dependable single-source service for all your metal 
fastening requirements—service that simplifies your purchasing 





WQOD SCREWS 


CAP SCREWS problems and saves you time and money. Place your metal fastening 
orders with us for prompt, personalized attention—for delivery 
of the right fastener at the right time. 
MACHINE PHONE, WIRE, TELETYPE OR WRITE TODAY! 
SCREWS 
MACHINE 

SCREW 
NUTS (eS) 





Thumb indexed for quick reference. 
HEXAGON NUTS 


28 YEARS OF CONTINUOUS SERVICE & 


TO BUYERS OF METAL FASTENINGS 


Packed with valuable engineering 
and technical information. 


Two hundred thousand items. 






One hundred twenty-four pages. 


Set in large, easy to read type. 


STERLING BOLT COMPANY 
4638 West Lake Street, Chicago 44, Illinois 


Please send me without obligation your new easy-to-use catalog. 


COMPANY NAME 
4638 WEST LAKE STREET POSITION 
CHICAGO 44, ILLINOIS 
TELETYPE CG-488 FIRM 


TELEPHONE COLUMBUS 1-9020 
SALES OFFICES: ME 


Union Trust Bldg., Cincinnati 2, Ohio © 17 W. Market St., Indianapolis 4, Ind. COTY cece Sapeenettnttlngestiisbacte iets palais 
161 W. Wisconsin Ave., Milwaukee 3, Wis. © 1228 N. Hadley St., St. Louis 6, Mo. 
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j of precision, snap-acting switches 
conforming to AN specifications com- 











prises phenolic-cased and aluminum- 
cased units with many different 
actuating means, including leaf 
actuators and a variety of over-travel 
spring plungers. 

































EASIER INSTALLATION 


of aluminum-cased switches results 
from the Unimax side-opening de- 
sign that lets you mount the case and 
make all electrical connections with 
the switch outside the housing. 



































CONVERSION LIST No. 105 shows AN num- 
bers and corresponding Uni- 
max numbers for switches 
listed in our latest catalog. 
Write today for your FREE 
copies of these data. 












































WW UNIMAX SWITCH 


HE W.L. MAXS ORATION 
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heavy machinery to sensitive instruments. Isolation char- 
acteristics, applications and construction notes for each type. 
Barry Corp., 179 Sidney St., Cambridge 39, Mass. 


PROTECTIVE COATING 


Four-page bulletin describes Nox-Rust 310-AC, a coating 
for protecting metal parts against rust. Application by 
brush, dip or spray. Nox-Rust Chemical Corp., 2423 S. 
Halsted St.; Chicago 8. 


ROUGHNESS RATINGS 


Bulletin L-13 discusses how differences in shape, surface, 
pattern, color and reflectivity can affect surface roughness 
comparisons; 4 pages. Physicists Research Co., 321 S. 
Main St., Ann Arbor, Mich. 


JOURNAL BEARINGS 


Specifications for line of journal roller bearings are 
given in 4-page folder. Three types listed: sleeve, cage and 
casing; cage and casing; and cage only. Orange Roller 
Bearing Co., Inc., Orange, N. J. 


MEEHANITE CASTINGS 


Standard shapes and forms which includes variety of bar 
stock, bushings, gear blanks, flats and angles made from 
Meehanite iron are illustrated and listed in 4-page folder. 
Motors & Metals, Inc., 220-4 W. 42nd St., New York 18. 


SOLENOID VALVES 

Line of direct-operated NO or NC solenoid valves in 
sizes from 1% to 3 in. are listed in 8-page bulletin V. Valves 
with stainless or Jenkins disk seats, with special dash-pot 
construction, and 3-way operation. All valves rated for 
150 psi. The Johnson Corp., Three Rivers, Mich. 


TRANSFORMERS 


Twelve-page bulletin describes and illustrates complete 
line of dry-type transformers from 0.1 to 2000 kva. Open 
coil and completely enclosed types. R. E. Uptegraff Manu- 
facturing Co., Scottsdale, Pa. 


CONDUIT FITTINGS 


Elbows, couplings, nipples, goosenecks, running-thread 
pipe for conduit are listed in 4-page catalog No. 201; all 
UL-approved. The Conduit Nipple Manufacturing Co., 1455 
Spring Garden Ave., Pittsburgh 12. 


WASHERS, PLUGS, SEALS 


Standard line of clamping washers, expansion plugs, and 
felt seals for bearings up to 4 in. diam are listed in 6-page 
bulletin 1020. The Design Aids Co., 130 North 7th St. 
Newark 7, N. J. 


V-BELT CLUTCHES 
Automatic V-belt clutches with ratings up to 3 hp are 
described in 2-page folder, Form 750. Also gives prin- 
ciple of operation. The V-plex Clutch Div., Light Inspec- 
tion Car Works, Hagerstown, Ind. 


RESET TIMER 





Four-page bulletin 120 describes synchronous motor- 
driven timer with time intervals from 1 sec to 18 min; 
either timed interval or delay. Applications shown with 
circuit diagrams. Eagle Signal Corp., Moline, III. 


POLYSTYRENE 


Properties and applications of polystyrene molding pow- 
ders are given in 4-page brochure. American Molding Pow- 
der and Chemical Corp., 44 Hewes St., Brooklyn 11, N. Y. 
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witH THE E-l SAMPLE KIT! 


New designers kit contains 81 standard terminals and 11 different 
headers. These mass produced, economy-priced standard parts solve 
practically all problems requiring hermetic sealing. Transparent 
case with labeled bins makes it easy to select the correct component 
for your needs. The E-I SAMPLE KIT is available at the nominal 


price of $10.00. Send check with order or request the free E-I 
illustrated brochure today! 


ELECTRICAL INDUSTRIES + INC 


44 SUMMER AVENUE, NEWARK 4, NEW JERSEY ~™ 
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... CHOOSE 
FROM A 
MATCHED 
SET 


Experts in every field have 

long known the value of being 
able to choose just the right 
tool for the specific task at hand. 
With the introduction of the new 
Master Sets of A.S.T.M.* Certified 
Extreme Precision Thermome- 
ters, TAGliabue extends this sound 
principle to the field of exacting 
temperature measurement. 


Now, from a matched set of nine 
thermometers, you can select the 
one best suited to whatever test you 
may be running. All thermometers 
conform to A.S.T.M. standards of 
accuracy, and each is provided with 
its own calibration certificate to 
compensate for individual scale 
characteristics. Packed in protective 
plush-lined case. 


TAG A.S.T.M. CERTIFIED 
TESTING SET 


Consists of nine matched 


—36 to +760°F. or from 
—38 to +405°C. Ranges 
overlap. Each thermometer 
supplied with individual 
calibration certificate for 
total immersion. 


Deliveries of these new matched sets 


are from stock! Be sure to write for 
full details! 


*American Society for Testing Materials 


Mace 193/ 
TAGLIABUE INSTRUMENTS DIVISION 


Weston Electrical Instrument Corporation 


582 Frelinghuysen Avenue, Newark 5, N. J. 
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INDUSTRY 


Donald C. McDonald, formerly supervisor of instrumenta- 
tion at Cook Research Laboratories, Div. of Cook Electric 
Co., Chicago, has been promoted to chief engineer. Mr. 
McDonald was previously with University of Michigan 
Aeronautical Research Center, Doelcam Corp., Submarine 
Signal Co., and M.I.T. Servomechanism Laboratory. In 
his new position, he will be responsible for the successful 
completion of all research projects. 








Donald C. McDonald 


Leonid A. Umansky 


Leonid A. Umansky is now manager of engineering of 
the Industrial Engineering Div., General Electric Co., 
Schenectady, N. Y. Mr. Umansky will have engineering 
responsibility for the following divisions: Chemical and 
Petroleum, Industrial Power, Machinery, Materials Hand- 
ling and Testing Equipment, Consumer Industries and 
Municipal Engineering, Paper and Textile, Power Elec- 
tronics, Steel Mill and Mining. 


C. S. Allen has been appointed general manager of the 
Star-Kimble Motor Div., Miehle Printing Press and Manu- 
facturing Co., Bloomfield, N. J. Mr. Allen was formerly 
executive vice president and general manager of Russell 
Electric Co., Div. Raytheon Mfg. Co., Chicago. Prior to 
his association with Russell, he was vice president and 
general manager of A. O. Smith Electrical Manufacturing 
Co., Los Angeles. 


R. L. Coultrip has joined Soreng Manufacturing Corp., 
Schiller Park, Ill., as director of engineering and quality 
control. Mr. Coultrip was formerly associated with Ranco, 
Inc., Bendix Home Appliances, Maytag, Perfex Corp. 
and Hotpoint. His duties will include coordination of all 
engineering activities, supervision of quality control and 
performance analysis. 


Alan J. Bronold has been appointed sales manager for 
Sterling Electric Motors, Inc., Los Angeles. 


Carl J. Andersen is now manager of manufacturing, 
and L. A. March is now manager of engineering for the 
San Jose Motor Div., Apparatus Dept., General Electric 
Co., San Jose, Calif. 


M. C. Larson has been appointed manager of the sales 
office of Cutler-Hammer, Inc., Baltimore, Md. 


Dr. D. M. Hill is now vice president in charge of research 
and development, Boonton Radio Corp., Boonton, N. J. 


L. E. Record has been named division engineer for the 
Cathode Ray Tube Div., Electronics Dept., General Elec- 
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The tape \ goes 
‘round \ and ’round... 


smoothly, swiftly— 
at higher winding 
machine speeds 







s 3 , ae 
It's Kodapak “Sheet 


... choice of leading 






electrical manufacturers 
for primary wire 


insulation 


In general: Kodapak Sheet is available in vari- 
ous forms including Kodapak I Sheet, cellu- 
lose acetate, gauges up to 0.060”; Kodapak II 
Sheet, cellulose acetate butyrate, gauges up 
to 0.002”. Of the two, the latter is preferred 
for many electrical applications because of its 
high dielectric strength, its superior resistance 
to moisture and oxidation. 


Self-centered ... Solvent-sealed. Wire wound 
with Kodapak tape is perfectly centered; thus 
permits over-all diameters to be held at a mini- 
mum. Also, when overcoating of braid is em- 
ployed, lacquer and lacquer solvents tend to 
oe tape, 7 a continuous waterproof For further information, 
e around the wire. 
including other applications, 
Hard to harm it: Because it has excellent 
strength, stretch, and toughness characteris- 
tics, Kodapak Sheet is particularly suitable for 
use on winding machines. It serves well at 


write for free copy of the folder, 
‘‘Kodapak Sheet for Electrical Uses.” 









high speeds without breaking. These same Cellulose Products Division, EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
properties allow wire to be flexed or bent Soles Offices: itt antnintais 
sharply without harming the insulation. New York, Chicago. Wilson & Geo. Meyer & Co., San Francisco, 

District Sales Representatives: Los Angeles, Portland, Seattle. 

Cleveland, Dallas, Canadian Distributor: 

Philadelphia, Paper Sales, Limited, 

Providence. Toronto, Montreal. 


KOdapalk SIM@ OU ... oc icin intaios 


“Kodapak”" is a trade-mark 


TRADE-MARK 








Insulation for temperatures = 


up to 1500 F the Answer 
to a better product 


%* Garfield Cold Molded inorganic insulation is 
used for high heat up to 1500°F. Our organic ma- 
terial withstands temperatures up to 500°F. The 
adaption of such material may better your product 
...and do it economically, too. A Garfield engineer 
can tell you quickly. Find out, today! 


COLD MOLDED 
INSULATION 
IS USED FOR: 


SWITCH BASES © INSULATORS 

ARC CHUTES & BARRIERS 

RELAY BASES & COVERS 

APPLIANCE PARTS © PANEL BOARD PARTS © INSTRUMENT MOUNTINGS 

WIRING DEVICE PARTS © OUTLET COVERS © THIRD RAIL INSULATORS 
AND MANY OTHER IMPORTANT ELECTRICAL COMPONENTS 

















* The parts illustrated below show the complex- 
ities possible with Garfield Cold Molded materials. 
Pieces as small as 4" and up to 24”x 24” are econ- 
omically produced to meet varying requirements. 


GARFIELD MEF6. Co. 


GARFIELD 1,NEW JERSEY 
























The Registered Trade Mark that 
designates a quality high 
temperature insulating material 
cold molded...Since 1908 


















































tric Co., Syracuse, N. Y. Also G. F. Callahan is now staff 
assistant to the manager of the Division. 


Floyd M. De Voe has been promoted to the post of 
assistant plant manager of the Ossining Div., Hudson Wire 
Co., Ossining, N. Y. 


0. W. Klima has been appointed chief engineer of the 
Abart Gear & Machine Co., Chicago. Mr. Klima is ex. 
perienced in power transmission equipment and machine 
design. 





Charles R. Sutherland Earl C. Barnes 


Charles R. Sutherland,who formerly directed engineering 
for smaller size motors made by The Reliance Electric & 
Engineering Co., Cleveland, has been promoted to the new 
position of manager of engineering for the Ivanhoe Div. 
His responsibilities include direction of the Large Motor 
Engineering, and High Frequency Engineering Groups. 
Earl C. Barnes will fill another new post as manager of 
engineering for the Astabula Div. Mr. Barnes has been 
responsible for electrical design of both a-c and d-c prod- 
ucts made at the Astabula, Ohio, plant. Also John L. Fuller 
has been appointed technical coordinator for the company 
with responsibility for engineering coordination of special 
drives, technical investigations, analysis of special projects 
and direction of the experimental program. 


Don Schwartz has been appointed sales engineer in charge 
of the Sutco Motor and Coil Div., O. A. Sutton Corp., 
Wichita, Kan. 


W. C. Harris is now manager of engineering of the 
Locomotive & Car Equipment Div. Apparatus Dept., 
General Electric Co., Erie, Pa. 








COMPANY BRIEFS 


Adel Precision Products Co., Burbank, Calif., has changed 
its corporate identity to Adel Div., General Metals Corp. 
This change is a result of a consolidation with Enterprise 
Engine and Foundry Co., San Francisco, Calif., and General 
Metals Corp., Los Angeles, Oakland, Calif., and Houston, 
Tex. Fred T. Miller is now vice president of engineering 
and sales for Adel. 


Minnesota Mining & Manufacturing Co., St Paul, is 
building two adjoining buildings for a warehouse and sales 
office space at their office in Atlanta, Ga. They are located 
on Piedmont Rd. north of Metal Rd. 


Coral Designs Div., Henry G. Dietz Co., formerly located 
in Forest Hills, N. Y., has moved to expanded quarters 
at 12-16 Astoria Blvd., Long Island City 2, N. Y. 


Acme Electric Corp., Cuba, N. Y., is building a 25,000-sq 
ft building at Allegany, N. Y. 


Vibration Research Laboratories, Inc., is a recently formed 
company which will develop and manufacture high-fre- 
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Industry has learned what marine engineers have known since 1880 


Give Em Tough Jobs- 
y Can Take tt/ 


Ep Motors Are Extra Rugged, 
Extra Dependable at the Windings 


The windings are “the heart of the motor”. And Electro 
Dynamic industrial motors are truly “stout-hearted” 
motors—rugged, durable, dependable. For E.D. wind- 
ings are made with extra care, special skills and supe- 
rior insulating materials—lessons learned in the tough 
job of building motors for marine use. 


How You Benefit from E.D.’s Marine Experience 


For many decades E.D. motors have been specified by naval archi- 
tects and engineers for shipboard installations that require great 
stamina and unquestioned reliability. Year after year, as standards 
set by shipbuilders became more rigid, Electro Dynamic has stayed 
ahead by constantly improving motor designs, materials and man- 
ufacturing methods. Today the priceless lessons learned in this 
strict school are being applied to turning out great E.D. industrial 
motors. You get the full advantage when you specify E.D. 


A Wide Range of Types, Sizes — All Competitively Priced 


E.D. industrial motors are built in a wide range of types and sizes— 
1 to 250 h.p. And they’re all competitively priced! Before you spec- 
ify any motor, be sure to investigate E.D. Write today for illus- 
trated literature. 


Also a Complete Line of DIRECT CURRENT 
Motors and Generators. Literature on Request. 


ELECTRO 
mb GF VUE 


ELECTRO DYNAMIC « Division of the Electric Boat Company « Bayonne, N. J. 
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Complete Testing 


UNDER ONE ROOF 


ENVIRONMENTAL 
CLIMATIC 
ELECTRONIC 

RADIO INTERFERENCE 
PNEUMATIC 
HYDRAULIC 
METALLURGICAL 
PHYSICAL 
EXPLOSION PROOF 
FATIGUE 


INLAND TESTING LABORATORIES 


2745 N. Janssen Ave. Chicago 14, Illinois 
Send For New Brochure 





@orsono COOK GLECTEX COMPANT 









Electric Tubular 
Heating Elements 


ALL STILL-MAN Sheathed Heaters are 


built for application wherever space lim- 
itations, fast heat, high efficiency and 
eo LOW COST are design factors. 
Types include heaters for 
casting into or clamping on aluminum or 
ieee gray iron plates and immersion heaters 


to raise temperatures of oil, water, air 
and chemical solutions. 


STILL-MAN HEATERS are top per- 

formers and are now used as standard 

parts by many nationally advertised 

Electrical Appliance Manufacturers.’ 
It will pay you to write 
for details, NOW! 


THE STILL-MAN COMPANY 





129-33 East 164th Street, New York 56, N.Y 





Heating Element and Heat Control Specialists 








quency vibrators and specialized power supplies. Joseph 
A. Mas, formerly director of research at Electronic Lab- 
oratories, Indianapolis, Ind., is president. Company is 
located at 152 Sanford St., Brooklyn, N. Y. 


B. F. Goodrich Chemical Co., is expanding the general 
chemicals plant at Avon Lake, Ohio to produce polyvinyl 
chloride resins. 


Dave Chapman, industrial designer, has moved to 11] 
E. Delaware Pl., Chicago 11. 


Wilcox-Gay Corp., Charlotte, Mich., has acquired Majestic 
Radio & Television, Inc., New York. The acquisition in- 
cludes the Garod Radio Corp., Brooklyn, N. Y., a wholly 
owned subsidiary of Majestic. 


Hartzell Propeller Fan Co., Piqua, Ohio, is doubling the 
capacity of the plant on South Downing St. 


Jackson Industries, Inc., has moved to 500 E. 40th St. 
Chicago 15. 


Glass Fibers Inc., Waterville, Ohio, has purchased the 
plant buildings and real estate of The Defiance Machine 
Works, Inc., Defiance, Ohio. 


E. J. Martin has established a manufacturing agents’ 
office representing Tomic Sales & Engineering Co., Detroit, 
and Alphaduct Wire & Cable Ce., Milltown, N. J. Office 
is located at 420 Lexington Ave., New York 17. 


The Superior Electric Co., Bristol, Conn., has opened a 
Cleveland office headed by Harold W. Lorenson. Office 
is located at 1940 E. 6th St. 


Durant Manufacturing Co., Milwaukee, Wis., has opened 
a Southern branch office on Route 7 in Greenville, S. C. 
Harold V. Barker is manager. 


S. G. Frantz Co., Inc., formerly of New York, has moved 
to a new plant in Trenton, N. J. 


Phillips Screw Co. has moved its offices to 580 Fifth 
Ave., New York 20. 


Pitney-Bowes, Inc., is adding 36,000 sq ft of floor space 
to its plant in Stamford, Conn. 





ASSOCIATIONS AND SOCIETIES 





C. R. Maxon Receives Die Casting Award 


First Annual Doehler Award of the American Die Casting 
Institute was presented to C. R. Maxon of New Jersey Zinc Co., 
at the annual meeting of the Institute in Chicago. The award, 
made each year “for outstanding achievement contributing to 
the advancement of the die casting industry,” was in recog- 
nition of Mr. Maxon’s accomplishments while working with 
federal agencies in Washington and the Canal Zone earlier 
this year. Mr. Maxon was able to demonstrate to government 
engineers and purchasing groups in Washington that on-grade 
zinc die castings, ordered under existing govenment specifica- 
tions, could be relied on to stand up in the destructive atmos- 
pheres of Panama. 


W. A. Wildhack Heads New Office 
At National Bureau of Standards 


Newly established Office of Basic Instrumentation of the 
National Bureau of Standards, Washington, will be headed 
by William A. Wildhack, wkho was formerly chief of the mis- 
sile instrumentation section. Office coordinates a program 
of evaluation and improvement of instruments for measuring 
basic physical quantities. Also it will maintain liaison with 
sponsoring agencies: National Bureau of Standards, Office of 
Naval Research, Office of Air Research and the Atomic Energy 
Commission. Typical instrumentation problems that will be 
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NEW REVERSING CONTACTOR 
FOR CONTINUOUS DUTY 


A new small reversing contactor announced 
by Struthers-Dunn, Inc., 150 N. 13th Street, 
Philadelphia 7, Pa., is constructed for contin- 
uous duty control of A-C or D-C equipment 
such as hoists, door operators and motorized 
valves. The design of this new Type 175KXX 
contactor has been based on broad experience 
in applying previous Struthers-Dunn contac- 
tor types and incorporates advantages such as 
greater ruggedness and the ability to with- 
stand continuous service. The new unit is 
ideal for built-in applications and completely 
serviceable from the front. 

The contactor consists of two 3-pole sole- 
noids for forward and reverse operation 
mounted on a common frame and mechani- 
cally interlocked to prevent simultaneous 
closure. Contacts are completely insulated 
with Melamine to minimize arcing damage. 
Open arc chutes allow rapid cooling and es- 
cape of ionized gases. 

Auxiliary contacts can be added for electric 
lock-up or interlock. All fixed contacts are 
interchangeable as are the moving contacts 
and corresponding parts on each solenoid. 

Data Bulletin 7100 containing full details 
of the contactor will gladly be sent on re- 
quest. 


NEW DB TIMER 


for Simplified Control of 
Continuous Process Work 





_A unit for the automatic timing of con- 
tinuous processing work where the various 
Process periods bear a percentage relationship 
to the total time cycle has been introduced by 
Struthers-Dunn, Inc., 150 N. 13th St., Phila- 
delphia 7, Penna. In addition to eliminating 
the need for numerous cascaded timers, the 
new Struthers-Dunn Type DB Timer usually 
fequires much less auxiliary control equip- 
ment. An entire process combining many op- 
€fations can readily be set up on the single 
dial of the DB Timer. Adjustments of both 
the total time cycle and the timing of indi- 
vidual periods can easily be made. 

Write for Struthers-Dunn Data Section 7110. 
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1— OPEN TYPE 181XDX47 — 
4-pole, double-throw contacts. 
















2—HERMETICALLY-SEALED TYPE 
1B 1XBX48S3— with plug-in 
mounting. (Moisture, fungus and 
tamper-proof. Ambient tempera- 
ture range from -55°C. to + 85°C.) 


3—HERMETICALLY-SEALED TYPE 
181BXXS3—with hook-type sol- 
der terminals. 


4—PLUG-IN MOUNTING TYPE 
181XBX48M3— with removable 
cover. 





STRUTHERS-DUNN, INC., 150 N. 13th Street, Philadelphia 7, Pa. 
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considered immediately are the development of several types 
of transducers, experimental design of improved microscopes 
and further development on new types of mass spectrometers. 

Dr. Walter J. Hamer has been appointed chief of the Elec- 
trochemistry Section succeeding Dr. George W. Vinal who 
retired. Dr. Hamer is widely known for his work in the 
field of electrochemistry particularly in standardizing the scale 
of acidity (pH); investigation of electrolysis of uranium salt 
solutions; research on dry cells, reserve-type batteries and 
standard cells; and the maintenance of the National unit of 
electromotive force. 


yrs 


es 


ao 


RWMA Moves Offices 


Resistance Welder Manufacturers Association has moved 
the office of the secretary-treasurer from 505 Arch St. to 
1900 Arch St., Philadelphia 3. 


Non-Secret Atomic Energy Technical Reports 


Access to non-secret atomic energy technical reports will 
be made easier under a new distribution plan announced by the 
Atomic Energy Commission and the U.S. Department of Com- 
merce. Under the plan the Office of Technical Services of the 
Department of Commerce will become the sales agency and 
reference source for non-secret AEC technical reports. 
Responsibility for the preparation and release of AEC reports 
will continue within the Commission. These reports frequently 


CALENDAR OF MEETINGS 


Oct. 10—Machine Tool Industry Mobilization Group 
Meeting, Royal York Hotel, Toronto, Canada. 


Oct. 11-13—98th Meeting of The Electrochemical 
Society, Hotel Statler, Buffalo, N. Y. 


Oct. 16-20—68th Semi-Annual Meeting of the Society 
of Motion Picture Engineers, Lake Placid Club, Lake 
Placid, N. Y. 

Regardless of how many or what type 


Oct. 18-20—Fourth Annual Meeting of the National 


operations are called for to produce Farm Electrification Conference, Melbourne Hotel, 
St. Louis. 


your precision ground parts, Allied has Oct. 18-20—Society of Plastics Engineers Annual 


National Conference, New Ocean House, Swamp- 
the machinery, equipment—and proven scott, Mass. 


me c Oct. 23-25—IRE-AIEE Conference on Electronic 
ability—to perform these operations. os Instrumentation in Nucleonics and Medicine, Hotel 
Sheraton, New York. 


quickly es economically ..-and to your Oct. 23-27—Thirty-Second Annual National Metal 


Congress and Exposition, jointly with meetings of 
most exact specifications. American Welding Society, American Society for 
Metals, American Institute of Mining and Metallur- 
gical Engineers and Society for Non-Destructive 


Send your parts prints please and we Testing, International Amphitheatre, Chicago. 


_ 7 Oct. 23-27—Fall General Meeting AIEE, Skirvin Ho- 
will promptly submit quotations. tel, Oklahoma City, Okla. 


Oct. 24-25—Third Biennial Materials Handling Con- 
ference sponsored by Westinghouse Electric Corp., 


ALLIED PRODUCTS CORP. | Hotal Statler, Buffalo, N. Y. 
DEPARTMENT B-3 
12643 BURT RD. © DETROIT 23, MICH. 


e 
. 

e 

7 


Oct. 26-28—Second Audio Fair, Audio Engineering 
Society, Hotel New Yorker, New York City. 


© “compensation 
°, - Ragmpsragieerpanesicpaisgssst 8 ysis Oct. 30-31—Annual Fall Meeting of IRE and RTMA 


SO © (ALLITE ZINC ALLOY DIES © R-B INTER- 
osteo we Tees T YT Ts 

UM 1a eM cat met M el te OT Smet Sats aTT Noy. 1-3—Nineteenth Annual Meeting of the Con- 
DIES FROM THE LARGEST TO THE SMALLEST ¢ JIGS © FIXTURES ference on Electrical Insulation, Pocono Manor, Pa. 


Engineering Dept., Hotel Syracuse, Syracuse, N. Y. 
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LAMINATED METALS 


LAMINATED CONTACT MATERIAL 


CONTACTS AND ASSEMBLIES 


with 


E 7 c 7 8 i) ti p mu 7 and finished assemblies that provide economical 
solutions to your problems. 


4 4 In precious to base metal combinations, General 
ee TTI LT Composite Plate saves you dollars by eliminating a large waste 
Metals and Products of the precious metal. Base metal laminates provide 





physical properties not found in single metals. 


Write for complete information about General 
Plate Products today. Our engineers will help you 


The versatility of General Plate Laminated | 54 your problems. 


Metals, Truflex Thermostat Metals, Contact mate- 
rials and finished assemblies enables you to sim- GENERAL PLATE PRODUCTS INCLUDE: 
@ Truflex Thermostat Metals. @ Silver solders. 


plify designs, reduce the amount of highcostmetals , 





Precious to base metal @ Laminated contacts, buttons, 

... Maintain precious metal performance. laminations. rivets. 

@ Base metal laminations. @ Platinum — fabrication — 

: . i @ Alcuplate (copper on refining. 

Through long years of experience in the manu shdelahed @ Age-hardening Alloy 720. 
facture of precious to base metal and base to base 1-2 
metal combinations . . . and work with leading GENERAL PL ATE 
manufacturers of electrical and industrial products, Division of Metals & Controls Corporation 
General Plate gives you laminated raw materials 410 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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WIRED ASSEMBLIES 


Leading manufacturers of Refrigeration 
and Air Conditioning Equipment 


“put it upto CORNISH” 


for the design and manufacture of 
their electrical harness assemblies. 


“made by engineers for engineers” 
ener enna 


and each job tailored to individual needs. 
To get the BEST... put it up to CORNISH 
by communicating with us. 


Vela te CST Division ; 





the answers to your 


as SKE ee PROBLEMS 


may be found in this FREE Sample Folder! 

















































Use it to stimulate COST-CUTTING, 
PRODUCT-IMPROVING Ideas! 


You'll be surprised at the variety of materials ee 
FEL-PRO utilizes to engineer gaskets to your 
oaaee needs! In this free Material Sample 
Ider you may find just the thing you need 
to solve a present gasketing problem. If the 
answer is not in the Sample Folder, FEL-PRO 
Engineers will be glad to put their complete 
resources and 30 years of gasketing 
experience at your disposal. Take Tinea 
of this offer without cost or obligation, by 
writing for your Free Material Sample Folder, 





























FELT PRODUCTS MFG. CO., 1536 Carroll Ave., Chicago 7, Ill. 





relate to fields other than nuclear physics and have proved 
to be of interest to manufacturers, small as well as large, 
“Nuclear Science Abstracts,” issued twice monthly, is the 
principal medium through which business firms learn about 
the reports relating to atomic energy research. The publication, 
which sells for $6 per year, provides titles and abstracts of 
| publicly and privately-published reports. Obtainable from the 
| Office of Technical Services, U.S. Department of Commerce, 
Washington 25. 


Electronic Parts Manufacturers Association 
Elects Rockwell M. Gray Chairman 


Association of Electronics Parts and Equipment Manufactur- 
ers elected Rockwell M. Gray of Rauland-Borg Corp., Chicago, 

| chairman at the annual meeting in Chicago. John H. Cashman, 

| Radio Craftsmen, Inc., Chicago, was chosen vice chairman. 

| Helen S. Quam of Quam-Nichols Co., Chicago, was reelected 
treasurer. 





| BOOK REVIEWS 





1949 Book of A.S.T.M. Standards—Published by American 
Society for Testing Materials, 1916 Race St., Philadelphia 
3. Six volumes conaiin 8400 pp. $54 per set; Parts 1, 5, 6 
are $10 each; and Parts 2, 3, 4 are $8 each. 


More than 1550 standards and specifications, tests, and defi- 
nitions for materials, are included in this book comprised of six 
volumes with a total of over 8000 pages. This important book, 
giving standard tests for evaluating quality of materials, is 
made up as follows: Part 1 on Ferrous Metals contains 275 
standards in 1400 pages; Part 2 on Non-Ferrous Metals has 
240 standards in 1170 pages. Part 3 on Cement, Ceramics, 
Thermal Insulation and Waterproofing Materials has 340 
standards in 1370 pages; Part 4 on Paint, Wood, Adhesives, 
Shipping Containers and Paper has 325 standards in 1320 pages; 
Part 5 on Textiles, Fuels, Petroleum and Water has 330 
standards in 1730 pages; and Part 6 on Electrical Insulation, 
Plastics and Rubber has 240 standards in 1410 pages. Each 
part is complete with detailed subject index, two tables of 
contents, and arranged to make it as usable as possible. To 
keep the books up to date, a supplement will be issued to each 
part late in 1950. As a service with the 1949 book, there is a 
complete index to standards which is furnished without 
additional charge. 







Fasteners Data Book—Published by Industrial Fasteners 
Institute, Cleveland 15. 208 pp. $3.75. 


A compilation of data on the engineering and application of 
industrial fasteners—bolts, nuts, rivets, screws and _ special 
headed and threaded products—this book is composed of selected 
technical articles from issues of “Fasteners,” a publication 
issued regularly by the Industrial Fasteners Institute. Articles 
bear directly upon the design and use of fasteners and are 
written by men qualified through training and experience to 
discuss the topics. Pertinent topics on applications include: 
Specifications for Cold Riveted Construction; How Tight 
Should a Bolt Be?, Clamping Force, Tapping Screws, High 
Shear Rivets, Bolt Bearing Strength of Wood and Modified 
Wood, Electric Power Drives, Cold Forged Inserts, Sems, 
Locknuts, Locking Thread Stud, Predicting Bolt Tension, 
Tests for Nuts and Bolts, Tapped Holes for Screws and Studs, 
Place Bolts, High Temperature Bolting, Specialty Fasteners 
or gadgets and many others. 











Farm Electrical Equipment Handbook—edited by C. N. 
Turner. Published by Edison Electric Institute, New York. 
224 pp. $2.25. 


Comprehensive listing and description of over 100 types of 
electrical farm equipment are presented in this 6 x 9 in. volume. 
Each type of equipment is illustrated together with descriptive 
material which contains purchase price ranges and power con- 
sumption. It also contains a list of manufacturers for each 
piece of equipment discussed and an extensive bibliography of 
over 450 publications dealing with applications described. 
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Front view of Airborne Instruments Lab- 
oratory control panel, with cover re- 
moved, showing group of eight CLARE 
hermetically sealed relays which per- 
form important circuit control functions. 





Airborne Instruments Laboratory Specifies 


CLARE: RELAYS 


For Aircraft, Ship and 


Submarine Control Equipment 


Cutaway view of typical CLARE Type 
“K" d-c Relay which is hermetically 
sealed in a permanent atmosphere of 
dry, inert gas to give maximum per- 
formance under the most extreme con- 
ditions of dust, moisture, air pressure 
and combustible gases. 








Airborne Instruments Laboratory of Mineola, N. Y. 
uses CLARE Type “J” and Type “K” sealed relays as 
components of ruggedly designed but delicately operated 


control equipment for aircraft, ship and submarine. 


These small, compact, space-saving relays are used in 
circuit applications that cover the broad field of low and 
high current, a-c and d-c switching and video switching. 
CLARE Type “J” and Type ‘‘K”’ Relays were selected for 
their outstanding speed of operation, dependable per- 
formance, resistance to vibration and very small size. 
Hermetically sealed in dry, inert gas, they are immune to 
changes in atmospheric pressure, humidity, dust or dirt 


... will operate as required over a long period. 


Close-up view of the CLARE 
relay installation which dem- 
onstrates the economical use 
of space which use of CLARE 
sealedrelaysmakes possible. 


Type ‘'K’’ Hermetically 
Sealed Relay 





CLARE relays have long been first choice of manufac- 
turers whose products must not fail. Selection of high- 
est quality materials, precise manufacture and ability to 
“custom-build” just the relay for a specific requirement 
have made CLARE relays first choice with engineers who 
insist on... and get... the best. 


Sales engineers are located in principal cities to cooper- 
ate with you in the development of a CLARE “‘custom- 
built” relay that will meet your most difficult relay need. 
Look in your classified telephone directory or write: 
C. P. Clare & Co., 4719 West Sunnyside Ave., Chicago 
30, Illinois. In Canada: Canadian Line Materials Ltd., 
Toronto 13, Ontario. Cable Address: CLARELAY. 


CUARERREPAV SE, 
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Quality Must Be Designed In 
(Continued from page 159) 


Damage in shipment is also an engineering problem. 
To handlers in stock rooms, on loading platforms, and 
on trucks and railroad cars, a box is a box even though 
it contains a television receiver. As a practical matter, 
the product must be designed to withstand such con- 
ditions, and reach the customer with quality unim- 
paried. Accordingly, test conditions are set up by the 
engineering department to simulate handling, accelera- 
tion, and vibration conditions met in shipment. If the 
test is not severe enough it is of little value; if it is 
made too severe, which is not difficult to do, require- 
ments of the package are excessive. 

At one time a quantity of television receiver consoles 
were shipped without checking the package for its abil- 
ity to withstand rough handling, and a number of 


Test trucks operated by the engineering department take re- 
ceivers out to selected locations to check the effect of pro- 
posed design changes on performance. Reception in fringe 
areas, under varied types of interference, and with actual 
broadcast signals are not readily duplicated in the laboratory. 


cabinet legs were damaged beyond repair in shipment. 
Replacement cabinets had to be shipped out, original 
receivers disassembled in the field and reassembled in 
the replacement cabinets. The expense was far in ex- 
cess to what it would have cost to originally test and 
build the product to withstand the damage. 

Less spectacular than cabinet breakage is what hap- 
pens to many of the smaller components and assemblies 
when they are shaken at the frequencies encountered for 
hours at a time on a railroad car or on a truck. Screws 
and nuts will loosen, components become free and are 
thrown about, and make a receiver inoperative requiring 
service by the dealer. Components subjected to reso- 
nant frequencies may be damaged. 

Shaketables and vibration tables are used to deter- 
mine the ability of the design to withstand vibration. 
These tables can shake in one, two and three planes at 
continuously varying frequencies, with variable types of 
motion and with variable displacements. Actual ship- 
ping conditions are checked by shipping an untested de- 
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TRANSFORMERS AT WORK—KENYON 
pH Meter 


CAMBRIDGE INSTRUMENT CO., 
INC.. Grand Central Terminal, New 
York City. The industrial model pH 
Meter is a precision instrument for 
the determination of acidity and alka- 
linity of fluids, which finds wide ap- 
plication in medicine, science and in- 
dustry. 





i 


For many years, Cambridge has used 
KENYON Transformers in various 
industrial, research, laboratory and 
medical instruments. 


Electrocardiograph 


Another example of Cambridge pio- 
neering is the Simpli-Trol Portable 
Electrocardiograph - Stethograph, a 
diagnostic instrument used by promi- 
nent cardiologists, hospitals and med- 
ical schools throughout the world for 
the study of heart disease. 





Many important developments in 
science and industry have been fur- 
thered by instruments designed and 
manufactured with KENYON Trans- 
formers by the Cambridge Instrument 
Co. 

For over 25 years, leading manufac- 
turers and engineers in all fields have 
specified KENYON Transformers for 
industrial, communication, sound, 
electronic and scientific applications. 
Cambridge, too, specifies KENYON 
Transformers for quality, dependabil- 
ity and sound construction! 


Advertisement 
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Here’s the Q” in Transformers 


one of the oldest names in transformers, offers 
Ke nvo n you high quality specification transformers cus- 
tom-built to your requirements — practically at catalog prices! For over 
25 years the KENYON “'K’” has been a sign of skillful engineering, 
progressive design and sound construction. 


KENYON Secale” Are Designed For: 


JAN APPLICATIONS 
BROADCAST AUDIO AMPLIFIERS 

INDUSTRIAL MACHINERY EXPERIMENTAL LABORATORIES 
RADAR ATOMIC ENERGY EQUIPMENT 


Among many others 


AUTOMATIC CONTROLS 


Consult our engineering staff on any of your 
‘**special’’ problems at no obligation to you. 
Call or write now for our representative. 


“T’s’’— famous line of high 
Ke nyo n quality, uniform transformers 
are ready for immediate delivery from stock. Our 
standard line can save you much time and expense. 
For a complete story about specific ratings on all 
transformers, send for your copy of the latest 
KENYON Catalog edition now! 


KENYON TRANSFORMER 60., Inc. 


840 BARRY STREET NEW YORK 59, N. Y. 


KENYON Transformer Co., Inc. 
840 Barry Street, New York 59, N. Y 
Send me the latest edition of your new catalog without obligation. 


Bay 19) 
FOR 
LATEST Address 

CATALOG NN 228s 2." cc vruchs'sncoenesobabiceabaunenes MSc con nassbecoodeanvsntn 


PROM AMM COMPGNY. ooo... ccccccccsececscscsesessesescsnsecsceveneeceens ie oe 
We need “special” transformers , 
O) Please have your representative call 
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HERE’S A COMPACT 
SLOWPOKE 


Designers and manufacturers concerned with the 
excessive space requirements and high cost of ex- 
ternal reduction gearing will welcome this new 
slow speed timing motor. The series 4400 requires 
minimum space and provides, at comparatively 
low costs, speeds from 6 hours to 7 days per revo- 
lution. The careful design, expert engineering and 
precision manufacture, are advantages common to 
all Haydon motors. 


SUPERIORITY FEATURES 


DEPENDABILITY: Slow 450 rpm rotor speed means less 
reduction gearing and fewer fast wheels, pro- 
viding quieter operation and longer life. 

SMALL SIZE: Smallest available of this type. 

TOTAL ENCLOSURE: A basic feature of sound design. 

CONTROLLED LUBRICATION: Separate rotor and reduction 
gearing lubricating systems permit selection of 
best methods and lubricants, control circula- 
tion, insure against leakage. 

OPERATING POSITION: Operates continuously in any 
position. 

SIMPLE, SECURE ASSEMBLY: Entire face of motor can be 
supported securely against mounting surface. 
Motor leads standard for quick, inexpensive 
wiring. 

STANDARD INTERCHANGEABLE DESIGNS: Speed from 300 
rpm to 1 revolution per week in only 2 inter- 
changeable motor series. 


For complete design and engineering speci- 
fications, write for catalog: Timing Motors 


No. 322 — Timers No. 323 — Clock Move- 
ments No. 324. Yours without obligation. 


HAY DON | HAYDON Manufacturing Co., Inc. 


AT TORRINGTON 2534 ELM STREET 


HEADQUARTERS FOR TORRINGTON, CONNECTICUT 
PIM sossiosany ot GENERAL TIME conronarion 








sign on an established rough route and return, and the 
machine adjusted to give similar damage. 

On a recent design, tests indicated three major com- 
ponents supported by their own leads would fail if 
shipped across the country. This resulted in a change 
in the design at no cost or delay. In addition, the tests 
showed that a fourth component, reported by a dealer 
as received in a damaged condition, should not be dam- 
aged in shipment. 

Comprehensive studies of purchased components are 
made to insure that only those that will give satisfac- 
tory performance in the field will be used in the prod- 
uct. Samples must be thoroughly tested by a component 
acceptance group before being included in a specifica- 
tion. Similar parts from different suppliers may be 
tested but the component is accepted or rejected with- 
out approving vendors. An incoming inspection depart- 
ment examines all components and establishes ratings 
for vendors that are used by purchasing in placing 
subsequent orders. 

Component failures in the field are closely watched 
also. Causes for failure are determined and steps are 
taken to eliminate the cause. Then, to determine why 
the weakness had not been detected and how to avoid 
a recurrence in the future, engineering specifications, 
component acceptance test procedures, and incoming 
inspection are reviewed. 


Quality Control Keeps Watch 


A smooth running production line is necessary. 
However, the best processes will develop trouble on oc- 
casion and will tend to produce inferior quality prod- 
ucts, and prompt action must be taken to determine 
the cause and eliminate it. Quality control inspection of 
the product performs this function at Du Mont. 

This quality control organization has a three-fold 
purpose. It is, first, to provide insurance that inferior 
quality products will not be shipped when the manu- 
facturing process develops trouble. The second function 
is to provide manufacturing with prompt, accurate in- 
formation as to how their process is running, espe- 
cially when the process is beginning to develop trouble. 
The third function is to assist engineering in establish- 
ing performance specifications. There are two prerequi- 
sites for a successful quality control function: the over- 
all quality program must have the backing of top man- 
agement, and there must be complete coordination of 
all functions of the manufacturing process. An effec- 
tive quality control department functions very much 
like an efficient inspection department. In Du Mont it 
has but one single interest—that of the quality of the 
product. Its interest is considered of sufficient impor- 
tance that it reports directly to the head of the division 
and on a parallel with production and engineering. It 
performs the inspection function on various portions 
and sub-assemblies of the product and on the completed 
product just as a conventional inspection would inspect, 
except that it examines random samples rather than 
each individual unit. It also differs from the conven- 
tional inspection in that the data taken is analyzed 
rather than reported, in order to show the state of the 
manufacturing process. These reports can often direct 
attention to the causes of potential trouble before the 
trouble develops. 

The television receiver dealer who is our customer 
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THE HOUSEWARES AND ACCESSORIES FIELD 


Our part in the production of contract requirements for this broadly varied 
field has been a major one for many years. We take particular pride in 
our ability to satisfy the many needs of so large and diverse a market. 


ONE OF THE MANY WE SERVE 


WITH ALUMINUM PARTS 


Whatever your product may be, if it requires modern rolling mill. Finishes? Satin, color, 





aluminum parts, our diversified skills and facili- anodic, polished or chemically brightened. Engi- 
ties can produce them. Alloys and thicknesses? neering? Design? Our staffs are at your service. 
What are your needs? We custom roll sheet Your inquiry will focus our full attention on 
metal to your parts specifications, in our own your needs... at once. 





ALSO MAKERS OF 


MIRRO 


The Finest Aluminum 
Cooking Utensils 









CONTRACT DIVISION 


, 
“# 
ALU MWINUM™ 
SU lanfpackwung Lempary 
MANITOWOC WISCONSIN 








FIFTH AVENUE BLDG., NEW YORK 10 MERCHANDISE MART, CHICAGO 54 
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specifying ELECTRIC HEATERS? 


ACRAWATT Elements in any of the above forms may serve you well in 
your newly-designed product. Our specialty, however, is to make heat- 
ing elements fitting your specific needs. . 
whether for weight-saving or for cost-sav- 
ing characteristics. Long runs and repetitive 
production are our strong points. Our ex- 
perience and ability are recognized by many 
of America’s leading engineers. Your in- 
auiries are solicited. 


“THINSTRIP” Reflexed 

Bands & Bars. Com- 

pacted Core Cartridges 
. Immersion Heaters. 

@ RAPID HEAT 
TRANSFER 

@ LONGER LIFE 

@ LOWER COST 


ACRA INDUSTRIAL ELECTRIC CO. 


3007 N. RAVENSWOOD AVE. CHICAGO 13, ILL. 


ONE Main Circuit 
Voltage Serves Both Wau @. (C70 
RU ee Cas 


PCC SERIES 
For Use on FS/FD-Type Boxes. 


Pri: 230/460 volts. Sec: 115 volts. 
Secondaries fused for overload pro- 
tection. Capacities 100, 150, and 
250 VA.* 

PCF SERIES 

For In-Compartment Wiring. 

Pri:230, 230/460, or 575 volts. Sec: 


115 volts. Capacities from 25 to 
250 VA.* 


PCB SERIES 
For Main Circuit Step Down. 


Pri: 230/460 or 575 volts. Sec: 115 


or oo volts. Capacities: % to 
10 KVA 
*(Continuous duty) 


WRITE FOR CATALOG 


TRANSFORMER 


Div. of Essex Wire Corporation 


3501 ADDISON ST. + CHICAGO I8 
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has the option of handling a number of competitive 
products. He will carry and promote only those lines 
which give him the minimum amount of difficulty on 
the floor and require the least amount of service in the 
field. He will give preference to those lines which are 
the easiest to repair when repairs are required. He 
wants the line that brings the fewest number of dis- 
satisfied customers. Specifically, the dealer will buy the 
television receiver which gives him the maximum satis- 
faction; and in this respect he is no different from the 
purchaser of any other type of electrical product. 

The dealer’s customer, in selecting his television set, 
wants one that performs well and requires no field 
service. And if service is required he wants a receiver 
that will cost the least in cash and inconvenience to put 
back in service. In addition, the dealer’s customer looks 
for the extra, somewhat subtle, “plus” available in qual- 
ity products which contributes to his satisfaction over 
years of use. 

Dealer satisfaction and customer satisfaction are 
highly competitive factors in merchandising television 
receivers and are directly related to quality. A high 
quality product will insure satisfied dealers and cus- 
tomers. A low quality product will generate selling re- 
sistance, precipitate complaints, and eventually kill the 
market for the product. 

Contrary to public opinion, the cost of a television set 
does not necessarily increase with quality but more 
often decreases as quality is improved. Poor quality 
more often than not goes hand in hand with inadequate 
design and inefficient manufacturing processes, and an 
improvement in design or process efficiency may readily 
lift quality while reducing the manufacturing cost. And 
still greater savings may be realized by reduced service 
expense in the field. O00 


Teaming Up With 
The Defense Agencies 
(Continued from page 155) 


forms to the requirements. In most cases, 
gories of tests are included in a specification: (1) gov- 
ernment laboratory qualification tests which require 
equipment of a complexity not normally found in a 
manufacturer’s plant; and (2) inspection tests per- 
formed in the plant on production runs. Likewise, the 
specifications contain requirements for packaging the 
item for shipment to insure that it will be delivered 
intact even under the severe conditions surrounding 
military supply operations. 

In view of the broad application of the component 
specifications, the specifications must be realistic and 
capable of being met by quantity production processes 
and must be satisfactory to industry as well as the three 
services. In general, the specifications are prepared to 
cover those products, processes or designs which are 
either in the production stage or can readily be put 
into production. Processes, products or designs in the 
experimental stage are not standardized at ASESA. 
Within these limits, specifications are controlled to 
prevent the statement of requirements so high that it is 
unattainable or seriously impaired; however, this does 
not preclude the development or improvement of a 


two cate- 
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If it’s a nail, screw, nut or any fastener 
that must stand exposure to moisture or corrosive action . . . 
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WHY let ordinary fas- 


teners jeopardize the per- 
formance, the service life 
and the reputation of your 
equipment? 

Most electrical appliances 
take quite a beating. In par- 
ticular, refrigerators, deep 
freezers, washing machines, 
stoves, ironers and vacuum 


cleaners are exposed to cor- 


rosion, shock, vibration, extremes of heat and cold. They meat and food acids, salt water and other corrosives 

need all the extra protection you can give them—Stain- that shorten the life of ordinary fasteners. 

less Steel fasteners assure just that. Our new Stainless Steel wire mill, recently opened at 
Whether you make your own fasteners, or buy them Waukegan, IIl., can supply U-S-S Stainless Steel Wire 

elsewhere, it will pay you to make sure they are made in a wide range of grades and sizes and in all practical 

of U-S:S Stainless — stainless steel at its best. quantities for producing most kinds of fasteners. Your 
Made of U-S-S Stainless Steel, screws, nuts, bolts, order, large or small, will receive prompt and efficient 

nails, etc., will effectively resist corrosion by caustics, attention. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO - CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO - NATIONAL TUBE COMPANY, PITTSBURGH ~- TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST - UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U°S°S STAINLESS STEEL | 





SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 
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WIRE 


waar PERS 


“From The Smallest Wire 
To The Largest Cable.” 


“oe 


SPEEDCRAFT 
KNIFE TYPE 


For over 23 years this 
model stripper has been 
meeting the needs of 
hundreds of companies 
for a speedy, accurate 
production stripper on 
the usual types of in- 
sulated wire. 


BRUSH TYPE STRIPPERS 


product and the revision of a specification where ex- 
perimental or developmental activity is not required. 

ASESA now has arrangements with the American 
Standards Association, the Radio-Television Manufac- 
turers Association, the National Electrical Manufactur- 
ers Association, and the National Aircraft Standards 
Committee for coordinating specifications with industry, 
Copies of the proposed drafts are sent directly to lists 
of interested industrial parties furnished by these 
groups. The manufacturers, in turn, send their replies 
to their one specified association, where they are con- 
solidated in a reply representing the coordinated opin- 
ion of the industry. This results in a better specification 
inasmuch as the industry opinion is worked out and 
agreed upon before being presented to ASESA for 
coordination with the military requirements. The con- 
solidated industry opinion also carries much more 
weight, since it represents the whole group. 

Here, again, where it is definitely established that 


With several types of brush 
strippers there is a model 
for every purpose. 


the military requirements cannot be met by industry, 
the difference in the quality levels is referred to the 


The portable brush stripper il- 
lustrated has a built-in dust collector. 


It is the answer to many unusual wire strip- 
ping jobs. Also available as bench type machine. 


CABLE 
STRIPPER 


This new design wire 
stripper removes a 21/2” 
strip from 134” cable— 
is available for other 
sizes of cable and length 
of strip. The machine 
is air operated and is 
automatic in operation. 
After cable is inserted, 
microswitches control 
complete sequence of 
operations, requiring less 
than four seconds. 


Also a new stripper for removing metal braid from coaxial cable. 
Write for information—sending wire samples—no obligation. 


WIRE STRIPPER CO. 


1729 EASTHAM AVE. 


E. CLEVELAND, OHIO 


Research and Development Board and the military re- 
quirement level is not included in the specification until 
the problem has been solved. 

Qualification tests are conducted under most of the 
specifications, and therefore ASESA acts as the co- 
ordinating activity for this phase of the program by 
scheduling tests for manufacturers with the laboratories 
and issuing three service qualification approvals, result- 
ing therefrom. Successful completion of qualification 
test results in an approval certificate for the manufac- 


Table I—Electronic Component Part 
Publications 


(Prepared by ASESA) 


MIL Specifications 

MIL Standards 

Standard Lists 

Standard Drawings 

Armed Services Index of R-F Transmission Lines and Fittings 
Armed Services Index of Electro Standards (ASESA List 100) 
Armed Services Preferred Parts Lists 

Dry Battery Supply Bulletin SB11-6 

Army-Navy-Air Force Qualified Products List* 


* Available through contracting service. 


Table Ii—Improvement in Capacity of 
Typical Dry Cell Batteries 
(Armed Services coordinated development 


and standardization program) 


Type of Capacity in hours attained 
battery during the period stated* 





World Present Future 
War II 1948 trend trend 


BA38 | 12 
BA-70 95 30 
BA-2 | 146 





* Based on ASESA graphs. 
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FIVE FOLD PROTECTION 
For This High Vacuum Unit 


Is Secured by use of 



























Model R 2 High Vacuum Unit 
Manufactured by 
Optical Film Engineering Co., 
of Philadelphia 


Close up of Cat. No. AM-24 
HEINEMANN Circuit Breaker 


Circuit protection in a wide amperage 
range is provided by the set of Circuit 
Breakers shown here. No. | at far left guards 
the circuit to meter and heating unit. No. 2 
protects filaments. No. 3 protects gauge 
circuits. No. 4 covers oil diffusion pump and 
meter, and No. 5 protects circuit to 1/2 H.P. 
motor on mechanical vacuum pump. 


In case of sudden overload on any circuit, 
the corresponding breaker trips INSTANTLY. 
Being entirely magnetic (no thermal unit), no 
time is lost waiting for element to heat. An 
inverse time delay prevents unnecessary trip- 
ping. High Speed Blowout, through magnetic 
action, gives instant arc interruption. 


ae 


Send ad Catalog With Complete Information 
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turer and his name is then included on the Army-Navy- 
Air Force Qualified Products List. There are several 
worth-while advantages of the list to the government: 

1. Provides a directory to manufacturers who have 
reasonably proven their ability to make an item which 
satisfactorily complies with the specification require- 
ments. 

2. Removes the delay in delivery of products due to 
testing after award. 

3. Eliminates the excessive costs of repetitive test- 
ing after award. 

4. Provides the government reasonable assurance 
that the contractual obligations will be fulfilled by the 
contractor. 

Since the equipment manufacturer must use quali- 
fied standard parts on government contracts, he nor- 
mally must buy from this list wherever sources are 
available. This is one factor checked by government 
inspectors before accepting products on a completed 
contract. Information from the list is available to 
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SIGNAL CORPS ELECTRON 
TUBE PROCUREMENT 


8 
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Types covered by JAN- 


SASS ~ PISO IS ERK 
ORRIN IRR 
ROKK IS e506 
Oe Preferred types oS 
RSE AS A EONS ONO 


1944 1945 1946 "1947 1948 1949 1950 


Effect of standardization on military procurement of 
electronic components is shown by Signal Corps purchases 


of electron tubes during the period 1944 to 1950. 


contractors in the procurement or inspection offices of 
the service issuing the contract. In certain cases it has 
been necessary to issue waivers where no qualified 
sources are available; however, with the policy of pre- 
paring realistic specifications, these cases are being 
greatly reduced. 

It is obviously greatly to the advantage of the com- 
ponent parts manufacturer to get on the Qualified Prod- 
ucts List since his opportunity for government business 
would be greatly increased. A parts manufacturer de- 
siring to have his products tested for this purpose 
should contact ASESA for information regarding the 
procedure and the nature of samples required. 

A third major function of ASESA is that of appli- 
cations. This function is proving to be of increasing 
benefit as the program becomes more established. The 
ASESA applications group is engaged in reviewing 
parts lists for end equipment and recommending the 
substitution of JAN parts wherever possible when non- 
standard parts are listed. It is also recommending the 
replacement of non-JAN parts in old stock. The most 
effective means, however, for promoting the use of 
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AIRCRAFT MANUFACTURER 
SPEEDS DISTRIBUTION 
OF DESIGN COPIES 


A West Coast aircraft plant has found 
a way to copy their drawings and speci- 
fications in half the time formerly 


| 


needed. By using the Bruning White- | 


printing process they now speedily re- 
produce the many duplicates required 
by their various departments. 

“As soon as a new design, or design 
revision is made, the master is inserted 
in their Bruning Whiteprinter and, in 
seconds, exact, errorproof copies are 
being run off. 

The manufacturer reports that as a 
result of this copying process, repro- 
duction and distribution have been 
greatly speeded. This they attribute to 
certain unusual features of the Bruning 
Whiteprinter. 

For example, to make design revi- 
sions by this process, all they need do 
is make a copy of the original drawing 
on translucent stock. Then, the por- 
tion to be modified is eradicated and the 
revision is drawn in its place. This does 
away with unnecessary redrawing, and 
the original drawing need not be al- 
tered or mutilated in any way. This re- 


~ Want Qualit 









You'll get them with a 
Bruning Whiteprinter 


The Bruning Whiteprinter produces 
quality copies — crisp, easy-to-read 
positive prints—in any quantity you 
desire. Get hundreds, if you want — 


y Copies 
in Quantity? 





vised translucent drawing may then be 
used to make any number of additional 
prints. 


with the last copy as clean and 
sharp as the first. 


A Bruning Whiteprinter is the 
cleanest, fastest, most economical 
way to copy your drawings, records 
and reports. It handles any size up 
to 42” wide by any length. It makes 
black-on-white copies, or prints in 
any of 20 color combinations. 





NR Lt 


To operate the Bruning White- tT} 


printer, just place the material* to 
be copied on a sheet of Whiteprint 
paper and insert both into the ma- 
chine. Within seconds you have 
your copy — errorproof, smudge- 
proof, completely developed. Prints come out flat, dry and neatly stacked. 


You have no installation troubles, either, with your Bruning White- 
printer. You need only connect it to your electric supply, and it is ready to 
operate. It requires no plumbing; it needs no exhaust ducts. 


Get top-quality copies in the quantity you want. Get them inexpensively 
and on time. Get a Bruning Whiteprinter! For full details, send coupon or 
write Charles Bruning Company, Inc., Dept. D-100, 100 Reade St., New York. 


EXHAUST 
a BY 








Which is the original? The copy and 
the original are identical except for a 
difference in paper thickness. 


Another great time-saver is the speed 
with which proposed designs can be 
routed to all those concerned for ap- 
proval. Copies of the design are made 
by the Bruning Whiteprinter in black | 
line on white paper so that notations 
and comments can be written or drawn 
directly on them. These copies are | 
routed simultaneously to all depart- 
ments, thus saving the time wasted 
while one original drawing made the 
rounds. 

The Bruning machines have also 
been serving departments other than 






RUNING 


PERFECT PRINTS... WITHIN SECONDS. .. FOR PENNIES 


HITEPRINTERS 


*]{ your original is opaque, the 
Bruning Whiteprinter quickly 
copies it into translucent stock 
from which you make as many 
Whiteprints as you want. 














engineering. The sales office has been 7 ig H A R L E 5 B R U N I N G C 0 M PA N ve I N ¢ > | 
utilizing the Bruning Whiteprinter for | Dept. D-100, 100 Reade St., New York, N. Y. Offices in principal cities | 
presentations, and other departments Please send me free Booklet A-1056 describing the Bruning Whiteprint Process. | 
have used the machines for reports, | 
copies of records and reproducing con- | | Neme———-H-~_+—_— — PT. 
fidential material. | Company_____— as * Z a — | 

Details on Bruning Whiteprinters are | | Add | 
available from Charles Bruning Com- | | _ . —_— e r | 
pany, Inc., 100 Reade Street, New | City ‘ Zone State 





York, N. Y. 
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SIMPLEX 


STRIPPERS 





e FAST WORKING 
e EASY OPERATING 


The Simplex Model S-30C Wire 
Stripper employs a unique patented oscillating blade 
principle, unlike ordinary strippers, assuring a com- 
plete and clean stripping of insulated covering with 
single pull of handle. This engineering achievement 
also insures a permanent precision adjustment to all 
types of wire and cable in its capacity range until 
readjustment is desired. The Model S-30C will ac- 
commodate all cables up to %” dia., stripping clean 
without scratching, marring or in any way injuring 
insulation of internal wires (Model S-130) available 
for cable up to 1” diameter also indispensable for 
stripping parallel wire and heater cord. Send Sample 
Wires and have your stripping problems engineered 
by Wenco. ; 
Ask for your copy of new Bulletin 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SIMPLE TRIPPERS AND CUTTERS 
TOOLS °® STAMPINGS *® SPADE BOLTS 


ay 
se 





(hE eh. 


1136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS 





PUSH BUTTONS 
PILOT LIGHTS 


Meet ALL Standards PLUS 


Complete Line 
EXPLOSION - 
PROOF 


RESMNCSM aime silver to silver contacts. 


quick selection and operation. 
enamel finish. 


for machine applications. 


installation. 
TYPE FS waterproof units. 


manufacturing experience. 
a3 Write for catalog H47-12. 


RUSSELL & STOLL COMPANY. INC. 


Precision-Built Electrical Equipment 


25 BARCLAY STREET, NEW YORK 7, N. Y 


e CLEAN CUTTING 
e PRECISION STRIPPING 





HEAVY DUTY and standard duty types. 
RUGGED INTERIORS with up to 5 point 


ROCKER ARM ACTUATING MECH- 
ANISM with silicone coated stainless 
steel shaft for permanent free operation. 
EXTENDED MUSHROOM HEAD for 


CORROSION RESISTANT baked 
SMALL . . . suitable as components 
GROUP ASSEMBLIES in compact, 


panel form for economical field 


TROUBLE-FREE, safe perform- 
ance in hazardous locations in- 
sured by 48 years of design and 






standard parts is the Armed Services Preferred Parts 
List. This document is a guide to equipment designers 
in the selection of standard parts and is a selected list of 
parts which ASESA feels will cover the majority of 
circuit requirements. By using these selected items in 
preproduction models, the variety of styles, types and 
values required for maintenance will be greatly reduced. 
As the use of the list expands, component manufactur- 
ers should also benefit by the reduction in the types for 
which they must maintain manufacturing facilities and 
allow concentration of production. The Preferred Parts 
List is also applied by the services in the same manner 
as the standard specifications. 

Another valuable operation of the ASESA applica- 


‘tions group is the study of the electronic equipment de- 


velopment and procurement programs of the three 
services for the purpose of determining the usage fac- 
tors of components. This is a continuing function and 
the findings of the group result in recommendations for 
new specifications or modifications to existing ones. 
Military standard specifications have, in general, been 
well received by industry. In fact, some companies 
have adopted the standards for their own use in addition 
to use On government contracts, particularly those com- 
panies engaged in constructing equipment for use in 
applications where high quality components are needed. 
There are many commercial applications such as elec- 
tronic equipment used by airlines, oil companies, indus- 
trial plants and broadcast stations where this is true. 
There is no question that the military standard spe- 

























Previous Articles on the Armed Services 


In its continuing editorial program of reporting and evalu- 
ating research and product design developments of the Armed 
Services, ELECTRICAL MANUFACTURING has published the fol- 
lowing articles: 


Electrical Insulation—Navy’s Program Moves Ahead, November 
1948, p. 88. An evaluation report on research develop- 
ment in glass-silicone and glass-melamine laminates.°® 

Bearings and Lubricants for High-Temperature Motor Opera- 
tion, June 1949, p. 110. Report on a Navy program point- 
ing to development of silicone compounds that can stand 
up to high-temperature operation of silicone-insulated 
rotating equipment. Test results evaluated; test set-up 
described. 

Shock Resistance of Molded Thermosetting Plastics Materials, 
August 1949, p. 80. Report of investigations made b 
the Navy looking to establishing a standard test we He | 
(Reprinted by New York Navy Yard, Brooklyn, N. Y.) 

Impact of Military Requirements on Product Design, October 
1949, p. 142. Influence of new materials and components, 
and new design concepts. 

Preventing Fungus Damage, November 1949, p. 89. Introduc- 
tion to cause and mechanism of fungus attack. 

Plastics Can Be Electrical Conductors, November 1949, p. 60. 
New class of materials combines advantages of physical 
properties of plastics with controllable resistivity. 

Progress in Synthetic Mica, March 1950, p. 99. Compre- 
hensive report on the status of coordinated research projects 
aimed at large-scale commercial production.® 

Problems in Fungus and Moisture Deterioration, March 1950, 
p. 78. Protection of electrical components and equip- 
ment in temperate climates as well as in tropical. Speci- 
fications of Fongistatic agents; test results; classifications 
of materials.* 

Fluorocarbon Resins Appraised (Part I—Properties, August 1950, 
p. 76; Part IIl—Applications, September 1950, p. 80). 
Spurred by military needs, a whole new class of high-tem- 
perature, stable, chemically nonreactive materials of high 
dielectric values is being developed. Part I analyzes the 
unique properties of these resins; Part II discusses specific 
aeinelioas: wire insulation, liquid dielectrics, film, 
molded and fabricated parts. 


* Reprint available; see page 199 of this issue. 
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FOR EXCEPTIONAL HEAT STABILITY... 


Rome Glass Insulated Magnet Wire! 


ROME CABLE CORP., Dept. EM-10, Rome, N. Y. 


Send me the new Rome Magnet Wire Catalog. 


Name 


Company............. 
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SQUARE 





‘A 


AN 
4 


Soe ar ty 0,4, 


RECTANGULAR 


Whether for large 
or small equip- 
ment you will find 
in Rome Magnet 
Wire the answer 
to dependable 
performance. It is 
quality controlled 
from ‘‘copper bar 
to finished wire," 


Power ratings of motors, generators and transformers can be stepped up con- 
siderably when wound with Rome Glass Insulated Magnet Wire. Rated as Class 
B insulation, glass saves space, has higher dielectric strength, provides longer 
service life at higher temperatures, is resistant to moisture and corrosive acids. 

A new Rome Cable development is Silicone Treated Glass Magnet Wire. 
Providing exceptionally high heat stability, this insulation is conservatively 
rated at 175° C. (347° F.) and under proper conditions will give long service at 
temperatures up to 200°C. (392° F.) Intermittent operation at even higher tem- 
peratures is also feasible. ‘Silicone Treated" adds to the well-known character- 
istics of glass, the advantages of extreme heat resistance. 

Available in round, square and rectangular, Rome Magnet Wire can also 
be supplied with insulations of cotton, paper and asbestos. Mail the catalog 
coupon below and see why leading manufacturers specify Rome Magnet Wire. 


IT COSTS LESS TO BUY THE BEST 


ROME CABLE 


f 5 3 


. i: a 









SAVE TIME 
... MONEY 


Transformerized machines and equipment add 
production line flexibility to motorized equip- 
ment. Machines can then be shifted, realigned, 
respaced to keep production flowing quickly on 
redesigns—new models. Hours and often days of 
electrical work can be eliminated — saves time, 
saves money. 


AIR COOLED 
TRANSFORMERS 


Can be mounted at most 
convenient place, on wall, 
ceiling or machine. No oil 
needed, no inspection nor 
maintenance. Available in 
sizes from 1/10 KVA to 
75 KVA, primary volt- 
ages up to 600 volts, 1% 
KVA to 25 KVA with 
2300 volt primary. 


STEPDOWN TRANSFORMERS 


Complete — ready for in- 
stallation and connection. 
Supplied with eight foot 
heavy duty rubber cord 
and plug for primary con- 
nection. Output plug is an 
integral part of transform- 
er. Available in sizes from 
75 to 1000 watts. 200/240 
primary, 115 volt, 50/60 
cycle secondary. 


ACME ELECTRIC CORPORATION 


3510 Water Street Cuba, N. Y., U.S.A. 


Acme Electric manufactures Luminous Tube Transformers—Fiuorescent 
Lamp Ballasts—Cold Cathode Lighting Transformers and Ballasts—Radio 
and Television Transformers—Electronic Transformers—Door Bell, Chime 
and Signalling Transformers—Safety Transformers—Voltage Regulating 
Transformers—Stepdown Transformers—Control Transformers—Warp- 
stop Transformers—Air Cooled Power Transformers. 








cifications place an added responsibility on the manu- 
facturer both from the standpoint of purchasing mate- 
rials and parts and from the standpoint of design. But 
the designer and producer of military equipment must 
consider the two factors of reliability and maintenance 
and it is these two problems which can be largely met 
by the use of standard parts. OOO 


Engineering Geared to Sales 
(Continued from page 103) 


When the work has progressed to the point where 
the performance is satisfactory, the appearance is con- 
sidered good and the preliminary cost indicates that 
the item should be added to the line of Crosley prod- 
ucts, the product manager issues a New Model Author- 
ization. Estimates are made of the quantity of the 
item to be produced and an indication is given of when 
production can start. Accurate cost estimates are 
worked up which include the cost of the model, the 
cost of the tooling program, the cost of plant rearrange- 
ment and new facilities required. In fact, all pertinent 
information is developed which gives management an 
opportunity to make a decision based on the best in- 
formation available. 

Approval of the New Model Authorization authorizes 
the purchase of tools, procurement of materials, prepa- 
ration of facilities and the manufacture of the model. 
Usually pilot production run is made when the pro- 
duction materials are available and these models are 
used for further field test and for various other uses 
including sales meetings. Final production follows this 
and embodies any changes which might be required. 

The service department keeps close tab on the per- 
formance of the models in the field and through re- 
ports, personal contact at the Product Manager’s Com- 
mittee meeting and personal contact with the people 
involved over the period of production. Improvements 
as necessary are made during the life of the model. 

Appearance design factors of other Crosley products 
are handled by the industrial designer in much the same 
way as the kitchen radio already described. The de- 
sign of refrigerators, ranges and freezers and other 
items of white goods and the plastic cabinets, knobs, 
dials, escutcheons, and windows of radio and TV are 
handled by one industrial design organization. The 
wood radio and TV cabinet designs are handled by a 
furniture designer who is entirely familiar with cabinet 
construction, wood and finishes. These two designers 
work very closely on radio and TV designs involving 
wood cabinets and this cooperation leads to our out- 
standing radio and television styling. 

In the fast-moving, highly competitive television busi- 
ness the design of a product from the viewpoint of 
styling features is even more important. The perform- 
ance, i.e., the ability to receive excellent pictures 
either in primary service or fringe areas without the 
necessity for readjustment or interference, is extremely 
important. Trends in regard to picture size and shape, 
cabinet proportions and styling features, must be care- 
fully followed. The public must be given what it wants 
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ment Resistors Co., 1036 
Commerce Ave., Union City, N. J., 
found that midget resistors wound on 
BAKELITE Phenolic forms molded by 
Micro Moldings, Inc., Plainfield, N. J., 
cut costs from 15¢ to 6¢ each, 


















HOUSINGS-—Uni- 
; versity Loudspeakers, 

Inc., 80 So. Kensico Ave., White 
Plains, N. Y., achieved a speaker 
housing highly resistant to chemi- 
cal fumes, temperature and hu- 
midity changes, with BAKELITE 
Phenolics. Molder: Wm. Gullik- 
sen Mfg. Co., Newton Lower Falls, 
Mass. 






WHEELS —Washing 
machines now roll on durable, 
non-marring chemical resistant BAKE- 
LITE Phenolic caster wheels, molded 
by Banner Plastics Corp., Maywood, 
Ill., for Nagel-Chase Mfg. Co., 2811 
No. Ashland Ave., Chicago, IIl, 










Got a’Tover Row to Hoe 


Each of these products was once 

“tough row” for someone. But 

redesigning with BAKELITE Phenolic Plas- 

tics brought all of them new quality advan- 

tages—and better opportunities in competi- 
tive markets! 

The excellent electrical properties of 
BAKELITE Phenolic Plastics, together with 
their smooth surfaces, high mechanical, ten- 
sile, and impact strengths, light weight, 


BAKELITE DIVISION, Union Carbide and Carbon Corporation, 30 East 42nd Street, New York 17, N. Y. 
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chemical resistance, and other properties, 
can upgrade your products, too—large or 
small. 

Call on Bakelite’s engineers for prompt, 
confidential assistance. Write Dept. BF-20. 


paxelite 
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BAKELITE 
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aetien . 
anes eee “Ad-On” sockets 
molded from BAKELITE Phenolic 
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DAMAGE CLAIMS SLASHED 


Porcelain breakage and oil leaks 
due to rough handling and 
“upside-down” loading plagued 
automatic circuit recloser com- 
pany. User reported these find- 
ings : Wirebound Crate absorbed 
shocks, eliminated loading 
errors, drastically reduced dam- 

, age claims; shipping room 

s economies obtained through 
lower initial cost and faster 
assembly. Loads carried: 65 
and 275 Ibs. 





EXPORT WEIGHT REDUCED 24% 
By using specially designed 
Wirebounds with internal pack- 
ing which permits a knocked- 
down dehumidifier to be ship- 
ped safely under export condi- 
tions, this overseas shipper re- 
ports considerable savings in 
both cubage and weight; old 
container weighed 150 Ibs. 
packed, Wirebound weighs but 
115 Ibs. packed. Twisted wire 
closurealsoeliminates pilferage. 


PACKING TIME CUT 55% 


Medium-size company reports 

annual savings just short of five 

figures in packing and shipping 

costs since switching to Wire- 

bounds for its line of gasoline- 

. driven generators, pumps and 

blowers. One Wirebound fits all 

* units. Assembly time was cut 

%, packing time 55%, tare 
weight from 80 to 45 Ibs. 


cheode you 
dounse of aihion 


0 Send me general information . . . complete descriptive book titled 
“What to Expect from Wirebounds.” 


© Send me specific information ... tear sheets of case histories of 
packing products similar to mine. 


O Give me direct action . . . send a sales engineer to show the 
advantages of Wirebound packing for my own product. 


NAM POSITION 


FIRM 
STREET AND NUMBER 


ci ZONE STATE 
OUR PRODUCT I 1T WEIGHS 
WIREBOUND BOX MANUFACTURERS ASSN. 
. Room 1150 ¢ 327 S. LaSalle St. 
amu now Chicago 4, Illinois sia 
Users names on request. 


BOXES & CRATES 


but in a new business it is difficult to determine just 
what it wants because in many cases, the public does 
not know its wants until the item is made available to 
it. This makes the job of the Product Committee ex- 
tremely difficult in coming up with new designs and 
new ideas which can be incorporated in new TV re- 
ceivers in time to beat competition. 

The engineering job consists of not only developing 
and designing new receivers with new features but, be- 
cause of critical shortages, also being versatile in being 
able to design around shortages. Here printed circuit 
techniques have helped in replacing some capacitors and 
resistors with composite ceramic plates. To be in the 


*TV business in the next one to five years, one must 


keep up with what is going on not only in technical 
developments, component developments, and tube devel- 
opments, but also with the Federal Communications 
Commissions’ plans for expansion of TV in the UHF 
band and with the new developments in color TV. 

Sheet metal styling on ranges, refrigerators and 
freezers involves many engineering factors. Here fab- 
rication methods are important since tool costs are us- 
ually high. The tooling of some of the parts must be 
released long before the final overall approval is ob- 
tained since much time is required for designing and 
making the elaborate tooling necessary to insure inex- 
pensive piece parts. Here very close coordination be- 
tween engineering, the factory and the industrial de- 
signer is necessary to reduce the original artistic concep- 
tion to a practical sheet metal form without losing any of 
the niceties of the design. It is fortunate indeed that 
the industrial designer who styles such products is a 
mechanical engineer who understands what can and 
cannot be realized in a design. 

Electric ranges call for much structural design that is 
quite independent of appearance factors although the 
exterior parts must obviously be carried by the framing. 
Three different designs of range frame construction, for 
example, were built, costed and studied from a manu- 
facturing viewpoint before the final design was adopted. 


Customer Preference Guides Design 


On the other hand, the decision as to whether one 
large oven or a large and small oven should be incorp- 
orated in a range and whether cluster or divided tops 
should be used is a matter of consumer preference. 
The market research group of the sales department was 
called on for these answers. Here, the closer the con- 
tact to the actual buyer, the better. 

The same pattern of styling, advanced development, 
product design, factory meetings coordinated by the 
product manager is followed in producing a line of 
refrigerators and freezers. Here, too, advanced devel- 
opment and product design play their part, with many 
worthwhile contributions in the final design of the 
product. 

The wide use of plastics for trim frame, baffles, meat 
keepers, “Shelvadors,” and crispers, illustrate the in- 
genuity and forward thinking of these groups. All of 
this work adds up to a product which can be made by 
the factory and which is outstanding in appearance, ex- 
cellent in performance, and more than competitive in 
features which result in convenience and better per- 
formance for the customer. 

In much of this, management must lean on the tech- 
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At MPc, huge twin cavities produce 


two 40 Ib. 


five minutes... 


television cabinets every 
molded for Admiral Corp. 


MOLDED Gipp 


©eorereq@gea 
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iT TAKES 





TO HANDLE THE 


Giant size plastic moldings call for 

giant press capacity...of course. But it 
takes more than a big squeeze to 

turn out huge castings in production 
quantities. Increased size poses new 
problems in mold design and construction. 
New techniques are needed to control 
the flow of the massive “charge” 

...for thorough curing and flawless 
surface finish. 


In pacing the advance to ever 
larger plastic castings, MPe has acquired 
a matchless fund of specialized 
experience. This priceless “know-how” 
is yours to use in the design and 
production of your large plastic parts. 


Address Motpep Propucts 
CorporaTion, 4535 W. Harrison St., 
Chicago 24, Illinois. 


ae ea 
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PERMACEL 
LECTRICAL TAPES 


SPEED ALL PHASES OF 
YOUR PRODUCTION ! 


PERMACEL OFFERS a complete line of economical, 
time-saving electrical tapes. They are proven, job-tested 
electrical tools that fit into every phase-of electrical con- 
struction requiring reliable insulating, protecting and 
holding properties. Have one of our technicians call on 
you soon! 





PERMACEL-20 
Cotton Cloth Elec- 
trical Tape firmly 
anchors heavy gauge 
leads to power trans- 
mission coils. Used 
wheregreatstrength, 
maximum adhesive 
firmness and low 
stretch are essential. 



































PERMACEL-22 


Flatback Electrical 
Tape protects tele- 
vision focus coil for 
High stretch; con- 
forms easily to irreg- 
ular surfaces — holds 
fast without use of 
pressure or heat. 








booklet ! You'll find 


a complete listing of 

economical, time-saving 

Permacel Electrical Tapes 

and their characteristics 

in this informative folder. 

Write today—on your 

| business letterhead, please— 
to Dept. 7T at the address 

below for your copy. 


® 











ELECTRICAL TAPES 


INDUSTRIAL TAPE CORPORATION + NEW BRUNSWICK, N, J. 
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nical and engineering people for guidance before plac- 
ing its million-dollar bets. But when the problem is 
basically one of mass-psychology and measuring human 
desires and needs, the sales department can well point 
the way. It must be remembered that for a really 
successful business, it takes a well developed product, 
well manufactured and supported by a good sales de- 
partment backed up by a national advertising and good 
sales promotion work to provide the public with our 
products. It takes more than the “grapevine” to get 
the word around so that the world will beat a path to 
the designers of “Better Products for Happier Living” 
—Ralph Waldo Emerson to the contrary. 





Styling and Engineering 
Coordinated 
(Continued from page 99) 










makers, patternmakers, lathe hands, hard-boiled in- 
spectors and, last but not least, tough engineers who 
won't give a half a ten-thousandth unless there is a 
pretty good reason why. They frequently square off 
with veteran process engineers and die makers whose 
sole interest in art is limited to the Varga drawings 
tacked over their benches, but whose ability to form 
metal a dozen different ways keeps in motion the blood 
stream of a modern industry. 

Once under way on a job, the styling group may fre- 
quently feel that all such people are taking a crack at 
their design. To most of the plant for some time, the 
industrial designers, in turn, may appear to be nothing 
but a necessary nuisance. But nothing coming off the 
production line at Kodak is ever the accomplishment of 
a single person, or group of persons. The most insig- 
nificant gadget is an amalgamation of ideas. And when 
a product, like a bolt from the blue, becomes a spec- 
tacular success, the appearance designer is proud to 
share in the general congratulations along with those 
responsible for the engineering development and _ pro- 
duction. ooa0 





Safeguards for Safety 


in Electrical Product Design 
(Continued from page 168) 





ators were involved. Washing machine accidents were 
generally due to defective cords, as were those involv- 
ing floor lamps. As regards the grounding of portable 
equipment used in the home, Schirmer concludes: 
“There can be little doubt that extensive grounding of 
portable equipment, particularly in the home, will re- 
sult in a substantial number of shock cases which would 
not occur if the equipment enclosure were not 
grounded.” 

The same problem was the subject of a symposium 
sponsored by the AIEE Committee on Safety in Jan- 
uary 1947. As summarized by H. H. Watson (21), 
representatives of manufacturers present recommended 
the use of adequate insulation rather than grounding. 
Experience with 20,000,000 nonautomatic clothes wash- 
ers scouted the need for grounding, but it was gener- 
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Phosphor Bronze 
BS 
BRIGHT ANNEALED 


The Elephant Brand Phosphor Bronze in your product has 
had every benefit of modern processing methods. Not the 
least of these is the radiant fired, controlled atmosphere, 
bright annealing furnaces which contribute measurably to 
the flawless surface and high performance standards of 
Elephant Bronze. 


Bright annealing, by eliminating the conventional pickling, 
rinsing and drying, eliminates the possibility of dirt and 
scale inclusions. It is another guarantee of the clean, uniform 
product which is yours when you order Elephant Brand 
Phosphor Bronze. 


There is a copy of ELEPHANT BRAND TECHNICAL DATA 
available for you. Write for it — today. 


PHOSPHOR BRONZE CORPORATION 
SEYMOUR, CONNECTICUT 


Specify ELEPHANT Brand PHOSPHOR BRONZE 
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TERMINAL 
NO. 








960044 
954004 
952065 
952056 
950053 
955007 
952013 
952006 
951049 
951027 
951015 
951007 
952053 
950049 
950048 
950044 
950041 
950022 
950001 
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Stupakoff 
HERMETIC SEALS 


FLANGE 


DIAMETER 


(Inches) 


625 
1.250 
380 
.200 
-200 
340 
875 
375 
280 
380 
375 
212 
.220 
500 
718 
672 
-340 
-500 
212 


| 


OVERALL 
LENGTH 
(inches) 


2.500 
750 
875 
.220 
484 
.250 
937 
843 
531 
.250 
-800 
781 
531 
687 
.000 
-500 
125 
375 
875 


STUPAKOFF 


CERAMIC & MANUFACTURING CO. 
LATROBE, PENNA. 


MAXIMUM | 


AMPERES 


30.0 
15.5 
12.0 
40 
5.5 
4.0 
75.0 
12.0 
10.0 
15.5 
15.5 
5.5 
4.0 
15.5 
21.5 
15.5 
10.0 
15.5 
5.5 


e TYPES AND SIZES TO MEET YOUR NEEDS 


Listed below are typical standard sizes of Stupakoff KOVAR- 
GLASS Terminals. We are equipped to handle orders of any size. 


| MAXIMUM 
LEAKAGE 
| PATH (inches) 


188 
125 
.400 
.060 
035 
035 
.200 
.080 
.050 
.400 
.090 
312 
.060 
.080 
150 

550 
425 
295 
.070 








ally agreed that the automatic-cycle washer with its 
complicated control harness should be grounded. De- 
signers and manufacturers of small heating appliances 
and small motor-driven appliances, such as kitchen mix- 
ers, were in favor of strict requirements for insulation 
rather than use of a grounding conductor. They par- 
ticularly objected to the use of pigtails on cord sets or 
the use of separate ground wires. 


Grounding of Portable Tools 


Manufacturers of portable tools agreed that separate 
ground wires and pigtails were almost useless from a 
safety standpoint. They favored the devices described 
in the Schirmer report. Even manufacturers of heavy 
industrial portables agreed that adequate insulation is 
essential. The Underwriters’ Laboratories favored the 
use of better insulation. Insurance inspectors stated that 
the fire hazard was neither increased nor diminished by 
grounding. 

Out of this IAEI report (20) came certain recom- 
mendations which are just now being implemented. One 
was that portable power tools used in wet locations be 
provided with a cord having a grounding conductor and 
with a plug cap having as many prongs as there are 
conductors. The grounding prong was to be different 
from the live conductor prongs and a suitable receptacle 
was to be provided that would accept this new plug as 
well as a standard two-prong plug. These and other 
detailed features were incorporated in the NEMA 
Standard for Grounding Caps and Receptacles issued 
in October 1948. It has only been in recent months 
that such wiring devices have become commercially 
available (see illustration). Since such receptacles are 
not in general use, it is expected that the appliance 
manufacturer would provide both cap and _ receptacle 
with the cord set. Safety is then built-in. 

Members of the Electrical Tool Institute are now 
furnishing portable power tools for industrial use 
equipped with a type S or SJ flexible rubber-covered 
cord with an extra conductor for grounding. Under- 
writers’ Laboratories give a choice of terminating a 
grounding wire at a recognized plug-and-jack con- 
nector, a battery clip or the grounding terminal of a 
3-pole attachment plug cap (NEMA). The tool manu- 
facturers would terminate the grounding wire in a plug 
and jack connector. The same grounding means are 
provided by some tool manufacturers for home-use 
portable tools. 

Fatalities have occurred where the user of a vacuum 
cleaner backed into a radiator. Grounding may have 
eliminated such accidents but better attention to in- 
sulating materials in the switch in the handle would be 
more effective. Materials subject to moisture absorp- 
tion have been rejected by the UL on this score. Radio 
noise filters used with universal motors are limited to 
passage of 5 ma leakage current. 

At one time the use of a grounding-type hose was 
considered by manufacturers of cycle-type clothes wash- 
ers. It was dropped because a non-grounding type of 
hose could readily be substituted during the course of 
maintenance, Today, some washer manufacturers pro- 
vide a grounding terminal, while others provide an ex- 
tension ground wire. Most washers are installed by 
competent service men who can make the proper con- 
nections. Article 210, par. 2142b of the NEC on Branch 
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“Count on Raytheon to run it’ Design engineers 
have learned to rely on Raytheon fractional 
hp motors when they want to rum things—for 
example, FANS, BLOWERS and 
AIR CONDITIONING EQUIPMENT. 
Raytheon Creative Craftsmanship assures 
Dependable Performance at the shaft—the kind 
of trouble-free power unit that manufacturers 
need in today’s competitive markets. 
Call in your Raytheon representative for 


TYPE #470 6-pole, 1050 rpm, 1/15 to 1/8 hp. New econ- consultation on your specific application. 
omy model featuring drawn steel end bells with self-aligning 
bearings. Helps you cut production costs—for example you 
can get the Type #470 at about % the cost of comparable 
capacitor motors, or % the cost of split phose motors. Typical 
example of Raytheon “New Principle” design and Creative 
Electronic Craftsmanship. Write for Bulletin #4000. 





RAYTHEON Type RAYTHEON Type RAYTHEON Type 
230 Shaded 2-pole  330-S Shaded 4-pole 350 Shaded 2-pole, 
1/200 to 1/50 hp 1/200 to 1/10 hp 1/40 to 1/6 hp at 
at 3200 rpm motor. 1550 rpm motor. 3000 rpm motor. 


RUSSELL ELECTRIC COMPANY 


MOTOR DIVISION OF RAYTHEON MANUFACTURING CO. 
4501 So. Western Boulevard Dept. J-21 Chicago 9, Illinois 
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FEATURES 


SENSITIVE — Relay action initi- 
ated by external contact as 
high as ONE HALF MEGOHM 
with current as low as 1/10000 
ampere. 

LOW COST — Electronic sensi- 
tivity and features at a cost 
comparable to ordinary relays. 


SMALL SIZE — Mounts on a 
standard 4 inch electrical con- 
nector box. 


DEPENDABLE — Simplified cir- 
cuit plus silver relay contacts 
assures long service life. 


ECONOMICAL — No tube fila- 
ments to consume power during 


“OFF” cycle. 


VERSATILE — High contact pres- 
sure on silver contacts allows 
conservative rating of four (4) 
amperes, with a choice of either 
opening or closing a circuit, or 
to simultaneously open one and 
close another. 


AUTOMATIC HOLD CIRCUIT — 
Connecting terminals provide a 
choice of conventional relay ac- 
tion, or allow a momentary 
contact to energize relay and 
cause it to automatically remain 
energized until manually reset 
by “Reset’’ switch. 


APPLICATIONS 


LIQUID LEVEL CONTROLS 
SAFETY ALARMS 

STOP MOTIONS 

DROP WIRE DETECTION 





Circuits calls for a 3-pole type receptacle, designed for 
grounding, for connection of laundry appliances. 

An interesting example of the use of unconventional 
grounding to increase operator safety is in the design 
of the Sherman high-frequency induction heater. (22) 
To obtain rapid heating of nonmagnetic and conduc- 
tive materials, the frequency was raised from kilocycles 
to 3 to 6 mc (decreased shock hazard). It was then 
noted that if such a high-frequency oscillator circuit 
was changed to an unconventional grounded-plate Hart- 
ley oscillator, the voltage between ground and _ the 
output terminals could be reduced to a negligible value 
(10 volts). The high-voltage lead is the negative sec- 
ondary lead of the power supply transformer. 

In electromedical instruments used on _ patients 
strapped to a well-grounded operating table the best 
protection is to isolate lethal supply voltages through 
two transformers with well insulated primaries and 
secondaries. (23) 
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Everywhere—hats are off to the SIZE-MARK 
on PARKER-KALON Socket Head Cap Screws 











TOOL CRIB BOSSES ASSEMBLY WORKERS 


welcome it because sorting is 
made so much easier and quicker 
. «+. @ glance at the head of a 
P-K Screw immediately tells you 
its size. 








are all for it because sizes 
are always issued correctly. 
The Size-Mark prevents delays, 
helps them make better time on 
the job. 





APPRENTICES 
|. cheer the Size-Mark on P-K 
_ Serews because it protects Ss 
_ them from errors . . . enables — 
_ them to learn sizes faster and do 
_ @ better job. 


SALES MANAGERS, TOO 


hail the Size-Mark on P-K Screws. 
It's a definite sales advantage 
because it saves time for cus- _ 
tomers’ service men in reassembly. 






And the GEAR GRIP prevents slipping — even 
when fingers are oily! Send for samples ... see for 
yourself how P-K* Size-Marked Socket Head Cap 
Screws can put your product ahead, assembly-wise 
and sales-wise. Parker-Kalon Corporation, 200 
Varick Street, New York 14, N. Y. 





, . . Size-marked Engineered Hex Keys 


Key size, and corresponding socket set and cap 
screw sizes, are clearly stamped on the arm of 
Parker-Kalon Engineered Hex Keys. P-K Hex Keys 
are again available in attractive, compact steel 
cases with easy-to-use key island (Set No. 111), 
and in durable plastic pouches (Set No. 45). 


PARKER-KALON’¢//r4e? SOCKET SCREWS 


SIZE-MARKED SOCKET HEAD CAP SCREWS * GROUND THREAD SOCKET SET SCREWS * FLAT HEAD SOCKET CAP SCREWS 
STRIPPER BOLTS * PIPE PLUGS * HEX KEYS * AVAILABLE EVERYWHERE THROUGH ACCREDITED DISTRIBUTORS 


*rrave MARKS REG. U.S. PAT. OFF. tu.s. DESIGN PAT. NO. (26,409 
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BETTER QUALITY... MORE ECONOMY 


for electronic control 


Phillips offers a complete selection 
of relays particularly suited for ap- 
plications in the electronic field. 
Phil-trol Relays are engineered to the 
highest standards for quality, de- 
pendability and long life. 


All Phil-trol Relays have “built-in” ream / 
writers’ Laboratories, Inc. 


features which permit versatility in 4. “Standards for Industrial Control,” Publication 
application. Units can be adapted as No. IC1-1949 November, National Electrical 
. eeconome:i : engineered parts to meet exact re- Manufacturers Association. 
ee quirements. . “Standard for X-Ray Equipment,” First Edition, 
a April 1949, Underwriters’ Laboratories, Inc. 

. “Standard for Electric Lighting Fixtures and 
Send for Catalog Portable Lamp,” Fifth Edition, January 1950, 

Phil-trol Relay Catalog Underwriters’ Laboratories, Inc. 

gives full information 

on the complete line. 


TYPE 27QA—Smali, - 
ligntweigm, . 
with 2-coil 
for greater 


TYPE 4QA—Midget, : 
efficient : 
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ACTUATORS—Phil- 
lips has a complete 
line of actuators and * 


PHILLIPS CONTROL CORPORATION 


84 W. Jefferson St., Joliet, Ill. 
Representatives in Principal Cities 





For Mechanical 
FLEXIBILITY 


UNIFORM 
TEMPERATURE 


SAFEWAY 


HEAT ELEMENTS 
“They're Woven” 


Originally developed for combat aircraft, 
SAFEWAY heat elements are now also de- 
signed for a variety of industrial applications 
—from space heaters to refrigerator mullion 
anti-icing units. The element is woven of 
wire and fiberglas, providing mechanical flex- 
ibility and uniform temperature over the 
entire area. The amount of wire possible in 
the element permits close resistance toler- 


Fundamental Approach 


to Color in Design 
(Continued from page 110) 


behavior. Light and color, consequently, have to be 
considered in the relationship of men and women to all 
types of machinery and appliances. For whatever the 
nature of such equipment, sooner or later, for a short 


ances. 


All SAFEWAY elements are engineered to 
meet specific requirements. Commonly made 
for 110, 220, or 27 volt power, but may be 
supplied for other ratings. Temperature val- 
ues range from 180° F to 1000° F. 

For additional information about specific 
ro elements or standard elements, 
write to. . 


SAFEWAY HEAT ELEMENTS, INC. 


76 Water St. Middletown, Conn. 


or long interval, frequently or infrequently, man must 
necessarily come into some sort of intimate contact 
with it. It would follow that the color used in a ma- 
chine tool, for example, or an electric appliance or a 
precision instrument, may in turn generate certain 
mental effects in the person using the equipment. 

The human factor in equipment design, therefore, 
plays an important role. Just as psychologists and en- 
gineers cooperated to evolve a study dealing with time- 
and-motion, so vision-and-color is now becoming a 
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Meeting Rigid Demands 





The remarkably wide range of uses to which components made and 
processed by Western Felt are astonishing. It is serving in scores of 
industries—from women’s hats to 50 ton forge hammers. In the auto- 
mobile field alone, as an example, this felt has been chosen to best 
serve in more than thirty purposes. 


Western Felt engineers and chemists for decades have worked in 
close cooperation with users of felt to give them the very highest 
quality of material, exactness and uniformity. There are still a world of 
potential uses for Western Felt products, made to almost any shape, 
size or consistency. They range from wool softness to rock hardness. 
When cut, it does not fray or lose shape. It can be cut to close tolerances 
for such products as gaskets, washers, channels, grommets, filters, 
seals etc. It can be made waterproof and fungusproof and flame re- 











; thetic ‘ : ‘ s 
Acadio TT Vision, sistant. It will pay you to place your felt requirements in the experi- 

uv . 
WESTERN FELT enced hands of Western Felt. Its counsel and products will prove 


rs 
wokrKS, Processo 
of Synthetic Rubbers 
—Sheets, Extrusions, 


Molded Parts. 


profitable. 





WESTERN FELT WORKS — 


4035-4117 Ogden Avenue, Chicago 23, Illinois 
Branches in All Principal Cities 
LARGEST INDEPENDENT MANUFACTURERS and CUTTERS of WOOL, HAIR and JUTE FELTS 
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At last . . . a practical, production-proved hardened 
screw that actually taps its own perfect mating threads in 
any material! Open slot chip reservoir allows fine or curled 
metal chips and tough, gummy non-metallic cuttings to 
free themselves readily to prevent binding. Chips are 
pushed ahead of screw in same,manner as in action of 
spiral pointed tap. Length of thread that can be tapped by 
this remarkable screw is many times greater than its own 
diameter. Send for folder and samples. 


CONTINENTAL 
SCREW COMPANY 


el j A A 
Vedtord, Massachusetts | 
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branch of applied experimental psychology. 

Allocation of sensation to physiology and perception 
to psychology is probably drawing too sharp a line of 
demarkation. Yet, it can be said that the awareness 
of the stimulus—a pure sensation—does not suggest 
any meaning. The stimulation of the occipital lobes 
does not end the progress of impulses. The lobes act 
only as a distributing or relaying station to the higher 
centers of cerebral cortex. Perception becomes a con- 
scious interpretation of this neural activity based upon 
the storehouse of past experiences already present in the 
mind. Thus memory, associations, interpretation and 
other factors serve to integrate sensory behavior into 
what we call perception. 

Just because a colored surface produced an image 
on the retina of the eye to which sensory elements re- 
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Fig. 3A—Spectrophotometric curves for various metallic 
substances. Fig. 3B—Similar curves for plastics. 


sponded does not mean that color was perceived. There 
is an additional chain in the link. You could spend a 
whole evening talking with your friend, but would not 
recall after he left the color or the pattern of his necktie. 
Color consciousness requires, therefore, a mental effort 
at the time the sensory processes are in operation. 

To summarize, we may consider the following exam- 
ples: A colored surface is examined in daylight and 
appears to be red, while in yellow light from sodium 
lamp, it looks brown—the difference is produced by 
physical causes. Two samples are examined under the 
same light, one looks red, another green—the differ- 
ence here is produced by chemical causes. Two men 
look at the same surface under the same light, one sees 
it as red, another as green—the difference is produced 
by physiological responses which are not the same for 
both observers. Two observers look at the same color 
under the same light and each names the same color but 
one man calls it exciting another calls it depressing— 
the different reaction is produced by psychological 
causes. As we pass along this chain of events from 
physics to chemistry, physiology and psychology, our 
knowledge in each science becomes less and less com- 
plete. By that we mean that the possibility of predic- 
tion from the basic information at hand becomes less 
certain. Understanding color for maximum efficiency 
of its potential utilization in product design rests upon 
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Dollar and 
on Fafn 


nts Anqle 


ealed Ball Bearings 


Figure it out yourself ... You may bk 
able to improve your product by using one of thc 
several types of Fafnir Sealed Ball Bearings — 
especially if you make household appliances, elec- 
tric motors, farm equipment . . . anything which 
operates intermittently. Sealed to keep lubrica- 
tion in, dirt and contaminants out, these bearings 
keep your product running smoother, longer, 
without attention or breakdowns even when cus- 
tomers neglect it. 


You slash manufacturing costs, too, because 
Fafnir Sealed Bearings simplify assemblies, cut out 
machining operations, and eliminate extra parts 
otherwise needed to provide and retain lubricants. 


Ic may pay you well to switch to Fafnir Sealed 
Ball Bearings. Remember, only ball bearings offer 
this type of self-protection which results in these 
“dollar and cents” advantages. To find out what 
advantages Fafnir Sealed Bearings can offer you, 
call in a Fafnir engineer. The Fafnir Bearing 





Company, New Britain, Conn, 


Mechani-Seal 
Felt Seal 
Plya-Seal 


MOST COMPLETE ©) LINE IN AMERICA 
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NEAT AND COMPACT insulation for Cutler-Hammer rubber mill controller 
with “Scotch” No. 33 Electrical Tape. 


Now! Low-cost protection 
for high-tension bus bars 


| Plastic tape protects Cutler-Hammer mill-duty controllers 




















Mill-duty controllers call for wiring that can take 
steady punishment—tthat’s why Cutler-Hammer uses 
“Scotch” No. 33 Electrical Tape. This plastic-backed 
j tape gives ““C-H” greater production economy, neat- 
‘ er, cleaner results. Bus bar and terminal wrappings on 
many Cutler-Hammer controllers are given depend- 





























able protection with plastic tape—a plus feature in 
products already world famous for quality. 

And there are more “‘Scotch’’ Electrical Tapes to 
cut your insulation costs, build the quality of your 
jobs. Write Dept. EM-105 for full information. 


























Quick Facts about 
“Scotch” No. 33 Electrical Tape 


@ TOUGH—plastic backing is abrasion resistant, unaffected 
by water, oil, alkalies, alcohols. 

@ HIGH DIELECTRIC—over 10,000 volts. 

@ THIN CALIPER—only .007 inch thick. 

@ STRETCHY—conforms to odd surfaces. 

@ REMEMBER—for permanent high-heat insulation try 
i “Scotch” Electrical Tape No. 27 with glass-cloth backing, 

thermo-setting adhesive. 
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Electrical Tape 


No. 33 
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Made in U.S.A. by MINNESOTA MINING & MFG. CO., st. Pav! 6, Minn. 


Also makers of other “Scotch” Brand Pressure-sensitive Tapes, “Scotch” 

Sound Recording Tape, “Underseal’”” Rubberized Coating, ‘‘Scotchlite”’ 

Reflective Sheeting, “‘Safety-Walk” Non-Slip Surfacing, “3M” Abrasives, 
“3M” Adhesives. 


General Export: DUREX ABRASIVES CORP., New Rochelle, N. Y. 
in Canada: CANADIAN DUREX ABRASIVES LTD., Brantford, Ontario 







































our mastery of all elements as they are dealt with in 
every one of these four sciences. 

Today color can be measured and specified numer- 
ically in the imperishable language of mathematics, 
This is not an attempt at a poetical turn of phrase, but 
a hard scientific statement; for there is an advantage in 
numbers because they look and mean the same thing 
to all observers and their permanency is not affected 
by the passage of time. This is more than we can say 
about any material color standard. Of course, there are 
many other advantages in numerical specification. Our 
knowledge of any subject is multiplied in the proportion 
by which it can be expressed in the exact language of 
mathematics. 


Color is Three-Dimensional 


There are several methods which can be used to 
specify color numerically. By far the most widely used 
came into existence when in 1931 the International 
Commission on Illumination established certain stand- 
ards and procedures by which all color measurements 
can be placed on the same basis. The development of 
the Hardy spectrophotometer, which provided an ac- 
curate, reproducible and rapid means of recording the 
reflectance or transmittance properties of opaque or 


Reprint Available Soon 


This article combined with the part to follow will be 
ready about October 20 as a single 12-page reprint 
which will include the complete text with illustra- 
tions in color as they appear here. Single copies of 
this combined reprint will be supplied without charge 
to readers of record on letterhead request. Larger 
quantities at established prices. 





transparent samples, made this method of great im- 
portance in commercial fields and for research pur- 
(The underlying principles of this method, 
known as the I.C.I. system, and the computations used 
are explained on page 106.) 

While the explicit purpose of the I.C.I. system is to 
establish a fundamental numerical basis for color speci- 
fications, a graphical representation of colors by means 
of a chromaticity diagram permits a frontal attack on 
many color problems. This follows from the several 
unique properties of such color representation. For 
example, it can be proved that an additive mixture of 
two colors represented by points in the chromaticity 
plane, will always result in a color represented by a 
point located on a straight line joining two sources. Of 
particular interest to workers in color television is the 
ease with which a triangular color gamut can be im- 
mediately determined when an additive mixture of 
three colors is considered. By varying the intensities 
of three such light sources, the chromaticity of the re- 
sultant color will always lie within the geometrical 
boundary of the triangle. 

But long before the I.C.I. system of color specifica- 
tion was established, it was known that color is a three- 
dimensional entity. In psychophysical evaluation the 
three independent variables were named dominant 


poses. 
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PROJECT: 


Control assembly for TV antenna rotator 


PA ON RR RA PRCA BRA x 


* Today you can insist that the Durez 
Parts you plan for your product meas- 
ure up to top standards of uniformity. 
Experienced molding firms, accustomed 
tomeeting rigid tolerance requirements, 
bring to your molding jobs a back- 
ground of design, engineering, and 
production that ts completely reliable. 

This means that the earlier you call 
in the molding men, the more they can 
help you to get the most and the best 
for your plastics dollars. 


Our monthly ''Durez Plastics News’’ con- 
tains many useful ideas. May we place you 
on the list? Durez Plastics & Chemicals, Inc. 
1310 Walck Rd., N. Tonawanda, N. Y. 


CUSTOMER: 
Alliance Mfg. Co., Alliance, Ohio 
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in a Series on Plastics Skill at Work... 


MOLDER: 
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whose pin-shaped bosses 
distance between the costly 


So it worked out for the Alliance 
Mfg. Co. with this control assembly 
for the automatic ‘“Tenna-Rotor.”’ Ex- 
treme precision in mold design and 
molding was essential to meet the close 
tolerances required for satisfactory per- 
formance of the TV antenna rotator. 

Cooperating closely with Continental 
engineers, this customer obtained a 
mold which prevented the rejects often 
caused by gases trapped in dead-end 
cavities. Too, they were able to use a 


Continental Can Co.— Plastics Div. 


AVERTING DEAD-END TROUBLE, a. 
Alliance and Continental engineers 


conform to close | 
rotating device. Good flow of Durez 


PHENOLIC PLASTICS THAT FIT THE JOB 






i. pays to use your 
custom molder’ss know-how 


When you’re rough on rejects, tough on tolerances 










MATERIAL: 


General-purpose brown Durez phenolic 
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Durez plastic of general-purpose grade, 
which provided the desired electrical 
and mechanical characteristics . . . and 
smooth finish . . . at a moderate price 
per pound. 

Working closely with the molding 
industry, Durez field technicians help 
your molder use the versatile proper- 
ties of Durez phenolics to your advan- 
tage. They are always av ailable for con- 
sultation with molders and with your 
design and production men. 


MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 
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Vibration in Motors 


* | Travel Bounce of Relay Contacts 
MEASURES: | Eccentricity of Commutators, Slip Rings 


Only Electro Dynamic Micrometer measures statie or dynamic displace- 
ment due to eccentricity, axial vibration, radial whip, bearing clearance, 
radial expansion with acceleration and reciprocating movement. Measure- 
ments are made without any mechanical contact between sensing unit and 
moving object. Not only measures static distance, but amplitude of 
dynamic movement down to .0001 inch. Sensitivity equal to 1% of 
total displacement. 


Direct reading from conventional Measures movement of any metal 
mechanical micrometer (no calibra- body over range up to .075 inch 
tion of electronic components neces- with standard unit. Greater distances 
sary). Independent of acceleration or can be measured with special adap 
speed of rotation. Easy to operate. ters. 


Send for Literature! 
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Electronic Instruments 


Makers of Precision 


ELECTRO PRODUCTS LABORATORIES, 4501-EM Ravenswood Ave., Chicago 40, Ill. 


DUMONT 


we UTe 
NOISE 


SUPPRESSORS 





RU-7... 


-02-.002.-002 MFD 
110-220 V. A.C.-D.C. 


RU-8... 


.07-.07-.07 MFD 
110-220 V. A.C.-D.C. 


Dumont engineers have spared no effort or skill to create a 
noise suppressor, for blanking out radio interference caused 
by such commonly used electrical appliances, as: fluorescent 
lights, refrigerators, motors, oil burners, fans, adding or x-ray 
machines, and the like. Interference spread by direct radiation 
or carried over 110-V supply circuits by carrier-current action 
can create disturbances of objectionable proportions for great 
distances. Dumont noise suppressors supply a low impedence 
path to ground capable of by-passing a considerable portion 
of radio frequency energy. 


Write for Samples and Literature today. 
DUMONT ELECTRIC CORP. 
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wavelength, reflectance and purity. Similarly, for a 
psychological color description, the three correspond- 
ing attributes are hue, lightness and saturation. These 
different words for similar concepts are closely related 
and in some cases may be used interchangeably—but 
they are not synonymous. 

Hue is that attribute of a color in virtue of which it 
is classified according to its similarity to a spectral color 
such as red, green, blue, or a mixture produced by the 
two extreme ends of the spectrum, such as purple. 
White, gray and black colors do not possess the attribute 
of hue. They belong to the achromatic or neutral series 
of colors, scaled from black through grays to white. 

Lightness is that attribute of a color in virtue of 
which it is classified as equivalent to some member of 
the gray series. The adjectives dark, medium and light 
designate increasing degrees of lightness. 

Saturation is that attribute of a chromatic color in 
virtue of which it differs from a gray color of the 
same lightness. Colors of the same hue and lightness 
may be arranged in a series of increasing degrees of 
saturation ranging from grays having zero saturation 
and extending to a member of the same series in which 
the hue stands out most prominently. For example, 
two red colors may have the same hue and lightness, 
but one appears of strong saturation, such as “fire 
engine red,” while another of weak saturation, such as 
“terra-cotta red.” 


Each Color Attribute is Independent 


These three color attributes are entirely independent 
of each other, since any color (with the exception of 
the extreme members of the lightness and saturation 
series) may vary in any one, two or all three of its 
attributes. For example, some particular variety of 
green to be used, say, for an electric range does not 
go quite well with the trim colors and a modification 
in green is desired. It is well for the product designer 
to ask himself what should be the direction of such a 
change. Should green be made bluer or yellower, lighter 
or darker, stronger or weaker in saturation; perhaps 
a combination change in one, two or all three color 
attributes? There are altogether 26 discrete combina- 
tions of such possible alterations. And this number 
does not consider the possible variation in the magni- 
tude of the departure from the original color. 

Any product designer would gain in his understand- 
ing and use of color if he and his associates would adopt 
the simple and direct color terminology presented in 
this section: the names of the three attributes as hue, 
lightness and saturation together with the direction of 
hue modification following spectral order, the direction 
of lightness as lighter or darker, and the direction of 
saturation as weaker or stronger. A great deal of con- 
fusion and costly errors are frequently brought about 
by color terminology which is not explicit. 

Since surface color can be completely defined by only 
three independent variables it obviously is possible to 
arrange colors in space where each point will also re- 
quire only three independent variables or parameters 
to specify its position. It is thus possible to establish 
a one-to-one correspondence between colors and points 
in space. All colors will be uniquely identified with a 
manifold of points in selected three coordinates. 

Interpreted geometrically we can then define “color 
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BUTleel tml tetra: 
the most modern equip- 
Te ed a 
CST ta Sad 
tended to at Accurate. 


lamers the overall cost of your springs 


THE manufacture of springs, like the manufacture of 
your product, is the sum of details . . . and the atten- 
tion each of these details receives determines the 
quality of the finished product. Here at Accurate, we 
feel that no detail is too minor to receive the careful 
attention of our skilled springmakers. The result: 
precision springs that exactly meet your specifications 
and do their part in assuring the fine performance 
your product was designed to give . . . and because of 
the rigid adherence to your specifications assembly is 
speeded up, inspections simplified and rejections mini- 
mized. This means substantially lower overall costs 
for you. 


Se sure the 


: ys | 


The best way to find out what Accurate can do for 
you is to give us a trial. For a quotation just send a 
drawing and specifications or, if you prefer, Accurate 
engineers will be pleased to assist you with your spring 
design problems. ACCURATE SPRING MEG. CO., 


3817 West Lake Street, Chicago 24, Illinois. 


Write for your copy of the new revised 
Accurate Handbook of Technical Data on 
Springs. This booklet has been out of 
print for some time and if you have 
previously requested a copy and have 
not received it, we would appreciate 
your asking again. 
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a Mighty Midget Built for 
Millions of Operations 
































reduces frictional wear 











This is Ward Leonard’s new Bulletin 110 Midget 
Relay for long, trouble-free service, particularly in 
equipments subject to vibration. 

Exceptionally good vibration characteristics are due 
to proper proportioning of contact masses and spring- 
ing combined with heavy pressures on both normally 
open and normally closed contacts. 

Higher contact ratings than most midgets. Available 
up to 3-pole, double throw. Contact finger leads are 
insulated with the new, impregnated glass-fiber tubing. 

Write for Bulletin 110. Ward Leonard Electric Co., 

34 South Street, Mount Vernon, N. Y. Offices in prin- 
cipal cities of U. S. and Canada. 
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space” as a limited domain where for each point rep. 
resented by its three parameters there is an equivalent 
color possessing three attributes or vice versa. A word 
“dimension” may be used in reference to different at- 
tributes of color or different coordinates of a point in 
space. Every valid color system may be considered 
to make use of a color space possessing certain desirable 
characteristics. In addition to the previously mentioned 
I.C.I. system, two other systems are widely used— 
the Munsell Color System and the Ostwald Color Sys- 
tem. Summaries of the principles and procedures in- 
volved appear on pages 108 and 110, respectively. 

To structure-order, product designers should add 
color-order. \We do not perceive colors as an isolated 
experience in our visual fields; it is combined with 
the physical structure of the object itself; it 7s a com- 
ponent of design. 


The concluding sections of this discussion on color 
—covering factors in the selection of color, speci- 
fication of color tolerances, and available color stand- 
ards will appear in the next issue. A presentation of 
selected case histories of color application in product 
design is scheduled later. 


An excellent review of about 40 publications dealing 
with color harmony was recently prepared by Judd. 
(See 1 below) A study of interrelation of color specifica- 
tions and methods of specifying color tolerance is avail- 
able in another excellent paper by Nickerson. (2) Still 
other sources for more extended information on the 
subject are also cited below. (4 through 10) ood 
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| GREATEST VARIETY OF 
| ELECTRIC CONNECTORS 
| FOR MOST ELECTRICAL 


AND ELECTRONIC USES | 





CANNON ELECTRIC QUICK-DIS- 
CONNECT PLUGS AND RECEP- 
TACLES save time and money in 
assembly, servicing and inspection 
of electrical and electronic equip- 
ment. Used extensively in aircraft, 
radio, geophysical instruments, 
television, public-address systems, 
industrial controls, communica- 
tions, motors, x-ray equipment, re- 
corders, cameras, etc., etc. 


ALSO a full and complete line of 
SIGNAL EQUIPMENT for hospi- 
tals and industrial concerns; Con. 
duit Fittings, specialty lights, etc., 
Direct-Current Solenoids. 


¢--------- = 


Cannon Electric Development Company, Division 
of Cannon Manufacturing Corporation, 3209 Hum- 
boldt St., Los Angeles 31, Calif. Canadian factory: 
Toronto, Ont. World export: Frazar & Hansen, 
San Francisco, New York and Los Angeles. 


SINCE ToS 
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“Pp” SERIES 


HOW TO AVOID 
PRODUCT FAILURE 


The failure of a soldered joint 
can mean failure of your prod- 
uct... costly repairs... customer 
dissatisfaction. 

It pays to buy the best solder to insure satisfac- 
tory soldering work in your operations . . . and 
thats FEDERATED SOLDER! 

Federated Rosin Core and Solid Wire solders are 
made to rigid specifications ... alloyed scientifi- 
cally under the control of skilled metallurgists. 
Listed by Underwriters’ Laborato- 





ries, Inc. For prompt attention 
on orders or service call or 
write any of Federated’s 2 
sales offices across the nation. 


Sedcunad Wéals Dion 
AMERICAN SMELTING AND REFINING COMPANY 
120 Broadway, New York 5, N.Y. 


““ @ 


TWELFTH ANNUAL PRODUCT DESIGN AWARDS NUMBER 








ARCH SUPPORT 
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because the “arch” is stronger 


Extra strength to withstand electrical and mechanical 
strain ... that’s why Ward Leonard’s sTRIPOHM re- 


| sistors are made with the broad sides arched instead 
| of flat. 


This hump-backed shape also gives you (1) more 


| even and uniform winding because the wire hugs the 


core, (2) greater area for heat dissipation. Low mount- 
ing brackets and terminal arrangement facilitate multi- 
ple stacking. 


Write for Bulletin 23. WARD LEONARD ELECTRIC 
COMPANY, 34 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 
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HOW BORTHIG K-252 


LEMOS 


ARROW ARMATURES COMPANY 
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ARROW has obtained uniform product 
quality because Borthig K-252 maintains 
uniform consistency. 


Seis es Benn 


ARROW saves time because of Borthig 
K-252’s rapid penetration to the deepest 
part of the winding. 


FAST INITIAL SETTING 


ARROW cuts down on cleaning costs and 
maintains top oven efficiency because of 
Borthig K-252’s fast initial setting and 
minimum oven drippage. 
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ARROW’s rejections due to improper 
bonding have been eliminated because of 
Borthig K-252’s thorough curing affords 

omplete bonding which effectively re- 


sists centrifugal force. 





Photo at Arrow plant shows armatures 
draining after dip in Borthig K-252 
Clear Synthetic Baking Varnish 


“Tt makes a better product and 
otill saver us money” 


H. A. HOLZWASSER, P. A. 


Arrow Armatures Company, 
Boston, Massachusetts 


Says: 


SOLVED PROBLEMS 
ARE ANOTHER PRODUCT 
WE DELIVER 


GEORGE C. BORTHIG CO., INC. 


buuledltig awmishes 


EAST RUTHERFORD, NEW JERSEY - BOX 115 
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Protection 


V Low 
Maintenance 












The sAFETY-CIRCLE 

rs Safety-C ircle is a 
heavy cast 

- wad and protect 

parts of the Safety-Circle 





The Allis-Chalme 









the working 
motor. 















QAFETY-CIRCLE MOTORS are 
" protected all around against 
those great motor killers — corrosion 
... distortion and friction. 


Frames are of cast iron, which 
inherently resists corrosion. The 
natural strength of cast iron is sup- 
plemented by heavy ribbing and 
bracing . . . has high safety factor to 
maintain alignment and prevent dis- 
tortion. Pre-lubricated bearings are 
packed and sealed at the factory .. . 
require no attention for years. And, 
end brackets are drip-proof at no 
extra cost. 


Safety-Circle Motors are fully 


protected inside, too. Multiple 
dipped and multiple baked stator 
windings plus inter-phase insulation 
provide extra protection against 
electrical breakdowns. 


CERTIFIED SERVICE 
Another reason for supplying Safe- 
ty-Circle motors on your equipment. 
There are 86 service shops to give 
your customers quick, factory ap- 
proved parts and service in every 
major industrial area, Check coupon 
at right for details. And, when 
you do specify Safety-Circle motors, 
be sure to order matching Allis- 
Chalmers controls. 


Sofety-Circle is an Allis-Chalmers trademark. 


ALLIS-CHALMERS <<) 


SOLD AND APPLIED BY AUTHORIZED DEALERS, AND DISTRICT OFFICES 
THROUGHOUT U. S., SERVICED BY CERTIFIED A-C SERVICE SHOPS 
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ALLIS-CHALMERS, 937A SO. 70 ST. 
MILWAUKEE, WIS, 
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; Please send me: 

; Handy Guide for Electric Motors 
' Bulletin 5186052 

' Flange Motor Specifications Sheet 
: 5187234 

Safety-Circle Motors Bulletin 51B6210B 
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For day-in, day-out dependability in 
hundreds of thousands of starts... 

For outstanding reliability that spells 
freedom from costly service and con- 
sumer complaints on a-c motor-driven 
appliances and equipment .. . Specify 
Sprague A-C mofor-starting capacitors! 
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Available in both metal and plastic 
cases, with mounting hardware for any 
application. Capacitance ratings for mo- 
tors as high as 7!/, horsepower. 

Sprague application engineers will be 
glad to assist you in analyzing specific 
capacitor problems. 


Write for sample request form and catalog. 
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North Adams, Massachusetts 
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Electrical Porcelains 


Louthan ceramic insulation is made to meet 
your individual requirements. In addition to 
an extensive variety of standard shapes and 
sizes of appliance parts, Louthan is prepared 
to design and make parts according to spe- 
cialized needs. Louthan products are engineered 
for ease of assembly, long life and depend- 
ability. You will find that they meet your 
most exacting requirements for insulating qual- 
ities, resistance to thermal shock, mechanical 
strength, accurate forming, clean, smooth sur- 
faces and consistent uniformity. 

The complete line of Louthan Electrical 
Porcelains is described in Catalog 49-E, which 
we will be glad to send you. If you care to 
submit your drawings and specifications, 
Louthan engineers will be glad to forward 
complete recommendations, cost estimates and 
samples for inspection and testing. 


Ms 


The LOUTHAN MANUFACTURING COMPANY 


A Subsidiary of Harbison-Walker Refractories Co. 
EAST LIVERPOOL, OHIO 
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Measuring Split / Seconds... 


with the help of / Holtzer-Cabot motors} 
vf 


This ingenious electronic [omy 3 e The motor must rotate the drum with an 
accuracy of one part in one hundred thousand. 


device, made by American Time Products, f 
e The motor must be exactly synchronous, 


. r ry 7 € Ss 
Inc., tells in 30 seconds exactly how fast e It must have the necessary torques to operate 
or how slow any watch is running per 24. the mechanical system with a margin of safety. 
hours (a job that used to require weeks of . The velocity of rotation must be perfectly 
; es k er smooth and uniform. 
checking). Here’s how it works: — the ticks e The motor must be free from all electrical and mechanical 
of a watch, picked up by a sensitive crystal noises which might be picked up by the microphone. 
microphone, activate a stylus which prints Holtzer-Cabot engineers were called in at the prototype stage 
: and, working with American Time Products’ engineers, met all 
requirements by designing a modification of the Holtzer-Cabot 


drum. The pattern made by these dots RWC 2505 synchronous motor. Result — years of trouble-free per. 
formance in the field. 


a dot for each tick on a revolving chart 


indicates the slightest variation of time- 


te This is just another example of Holtzer-Cabot’s ability to meet the 
keeping accuracy, and also indicates most demanding specifications in small-motor applications. Holtzer. 


= ee Cabot motors range from 1/2000 up through 1% H.P.; from 24,000 
the cause of ~e irregularity. RPM to 1 still per day! F prone 


is Muhpenun immer - HWOLTZER-CABOT 
this high-precision instrument 
presented a difficult problem, DIVISION OF NATIONAL PNEUMATIC CO., INGs¢ 


due to the demanding specif AS) BOSTON 19, MASSACHUSETTS 


cations of the application: ; 
PP *t builders of fine electric motors for three quarters of a century” 


INVESTIGATE NOW.. . Holtzer-Cabot welcomes 
inquiries involving special motors. 


This is the WatchMaster . . . Watchmakers, watch manufacturers 
and jewelers everywhere use it to measure the accuracy of timepieces, 


Photos Courtesy of American Time Products, Inc. 
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The quality of your product depends on the cable or 
wire used in it. For repeat sales and a reputation for 
quality, add a touch of superiority—use National 
Electric Wires and Cables. 


For New Product Wiring or for Re-wiring Used Products, 
your best bet is National Electric wire and cable. It 
gives maximum resistance to wear and helps assure a 
long life for the product. 


A couple of good partners on your side: 


NEasbestus—the wire for hot spots. It’s flame tested to 
assure continued service in extreme heat—insulated 


° . . . a 
with long-fibre asbestos to give maximum protection. 


EVERYTHING IN WIRING POINTS TO 


—— 
National Electric 


PROOGCOCTS CORPORATION 
PITTSBURGH, PA. 
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./. . Wires and Cables to make Your Electric Products Better 





Indestructo—it’s tough. Its durable jacket of Neoprene 
combats heat, flame, abrasion, soil acids, mine waters, 
oil, grease and corrosive vapors. 


Sposity National Electric Wire, Cords and Cable. 
ational Electric has a wire to suit your needs, 
















National Electric Products Corporation 
1313 Chamber of Commerce Bidg., Pittsburgh 19, Pa, 
Please send me the following: 

( )NEasbestus Wire for Hot Spots—a free catalog, 
( ) Information on Indestructo Wires & Cables, 

( ) Have sales representative call. 





Name 
Company—— 
Address 


DU PONT JET PERFORATOR 


is an electrically fired explosive device 

used deep in the earth to perforate 

Photo courtesy DuPont Magazine _— = steel oil-well casings. It employs 
a the same “shaped charge” 

principle as the famous tank-busting 
“bazooka.” Its plastic case is 
compression molded by Aico of low- 
cost phenolic material. This material has 
the added advantage of being able 
to withstand the 350° F. temperatures 
encountered in many oil wells. 


Every day sees new and unique uses for 
Aico Molded plastics. The Du Pont Jet 
Perforator is a good example of how Aico 
molded plastics can contribute to the func- 
tional design and economical production of 
many widely diversified products. For over 
35 years, leading manufacturers have de- 
pended on Aico for straight from the shoulder 
advice on the practical use of plastic parts. 
There’s no obligation for consultation with 
Aico engineers. Present your problem. . . get 
the facts. In the meantime, send for Aico’s 
free “Portfolio of Plastics Applications.” 


AMERICAN INSULATOR CORPORATION 


New Freedom, Pa. 


Many things are better because of MOLDED PLASTICS 
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Turn Your 
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SERIES 1145 Small Square Case 
Counter Rotary Ratchet type 






shown about twice actual size 





Ihy 
{ {// | Hy built into products like cameras, coin machines 
| office machines linotypes, postage machines 


HALLAM 
| parking meters, light machine tools. One of the 
scores of basic types of electrical and mechanical 
counters shown in free 8-page ‘‘CounT-Book 
| shown below. Write for a copy 


from a hidden COUNT-Ability 


As the pioneers searched for water with him help you answer that question. 
an educated witch-hazel switch ...so Then, if the answer is favorable, he will 
turn your own mathematical mind on build-in a Veeder-Root Counter as an 


this million-dollar question: integral part of your product...to 
build more sales than you ever counted 
“Would My Product Be More Useful To on before. Look up the nearest V-R 


My Customers... If It Could Count?” office in your Classified Directory — or 
Call a Veeder-Root engineer and let call the main office: Hartford 7-7204. 






Veeder-Root {MCIOUINTEIRISM cour Anything on Earth” 


VEEDER-ROOT INC., HARTFORD 2, CONN. 


In Canada: Veeder-Root of Canada, Ltd., 955 St. James Street, Montreal 35 
In Great Britain: Veeder-Root Ltd., Kilspindie Rd., Dundee, Scotland, 
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for 


economy, 
long life and 
low maintenance 


(hn action 


Designers, manufacturers and consumers alike have plenty of praise for these “miracle” 
midgets that do a giant job at a cost that’s amazingly low. As the ideal switching medium, they 
offer the result-producing advantages of safety . . . long service life . .. minimum maintenance . .. 
and small initial cost. 


You'd become dizzy counting the times they tirelessly provide positive on-off action in many 
varied products . . . but actual operating records show more than 50 million cycles without atten- 
tion. That’s economy and value in use! 

Honeywell Mercury Switches are compact . . . easily adaptable to your product . . . operate at 
low angles . . . are sealed against dust, gas and corrosion. Available in hundreds of types from ' 
amp to 45 amp, 115 volts a-c non-inductive load. 

The complete line is at your command. For detailed discussion of possible product application 
call in your local Honeywell Engineer . . . he is as near as your phone. Write for Catalog 1343 and 
latest price schedule for manufacturers. 

MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 4466 Wayne Ave., Philadelphia 


44, Pa. Offices in more than 80 principal cities of the United States, Canada and throughout the 
world. 


FOR e POSITIVE ACTION e LOW ANGULARITY e LONGER LIFE e WIDE SELECTION 


Sey TS 
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Glass you 


In bend, twist, roll Glass that is tough, stands 1800 °F 


MATERIAL PROBLEM? 


Glass transfers 


Glass that heats space 


...Glass by Corning may be your answer! 


Glass by Corning can be fragile or tough, solid or 
porous, transparent or opaque. It is an insulator but 
can be made with an electrically conductive surface. 
It can be compounded to meet such specific problems 
as corrosion, heat or abrasion. It can be made into 
many shapes such as cylinders, vessels, flatware, pipe- 
lines, household ware, jewel bearings, parts for 
appliances and machines, etc. What's more, glass by 
Corning is available now and at low cost. 

In the hands of Corning technicians glass has been 
made to do all sorts of jobs. Over 50,000 glass 
formulae are cataloged. More than 400 different 
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glasses are in current production. It has taken years 
of “research in glass” to produce these developments. 

That is why Corning suggests that “you name it.” 
Chances are that the characteristics you require will 
be within the vast framework described above. Corn- 
ing engineers are well qualified to determine the 
feasibility of any design or to recommend changes 
that will permit a satisfactory solution to the problem. 
As a starter, why not send for the booklet “Glass and 
You,” which illustrates countless ways glass is being 
used in industry and home today. 


Comming meant weseach i Clad 


Corning Glass Works 
Dept. EM-10, Corning, N. Y. 


Please send me a copy of “Glass and You.” 





Name 
Company 

Address___ macciainess wae 
OS 
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acids, milk, wine 








j 
; 
! 
' 
| 
' 
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' 
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Since Carboloy Company, Inc., pioneered cemented 
carbides in 1928, research and development have 
continued to occupy a major role in the Carboloy 
program. We welcome the challenge of new fields 
provided by latest additions to the Carboloy 
Company family of special metals. 


LOOK to CARBOLOY i: 


for the wT Ly special metals 


HEVIMET 
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Everything under control when Micah performs — and when MACALLEN mica is used. The best insulation will 
never get into your product unless it gets into your specifications. 


when you think of MICA, think of MACALLEN 


MACALLEN MICA 


ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE 


THE M L C MPAN 16 MACALLEN STREET @ BOSTON 27, MASS. 
ACAL EN 0 Y CHICAGO: 565 W. WASHINGTON BLVD. e CLEVELAND: 1231 SUPERIOR AVE, 
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small in size... 
big in performance 


THAT’S 
HOOVER’S 
K-¢C MOTOR 


Assembly of 
Scr 


bearing in 
Hoover 
K-C motors. 


Bearings Engineered by OS KF 


The Kingston-Conley Division of the Hoover Company builds a compact motor 
that’s earned a solid reputation for long, hard, trouble-free service. These motors 
run smooth, cool and quiet, even under grueling conditions of continuous service. 
Hoover K-C Motors are built in ratings of from 14 to 2 HP in single phase, with 
companion polyphase motors also available. 


Bearings? 
scsr Single Row, Deep Groove Ball Bearings with two shields. 


Once again, a builder of efficient economical equipment has made a wise bearing 
choice. Hoover K-C knows from experience that sts Bearings are built to the most 
rigid standards of quality and performance, that cs inspection of each bearing 
refuses to compromise quality in any way, that s2sF can always help put the right 
bearing in the right place. SKF InNpustRIEs, INc., PHILADELPHIA 32, PENNSYLVANIA 
—the Pioneers of the Deep Groove Ball Bearing, 7151 
Spherical Roller Bearing, Self- 


Aligning Ball Bearing. < 


REASONS 


WHY SKF 
1S PREFERRED 


BY ALL INDUSTRY Sf 
Se Ay Ts” 
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4 through redesign 


CHICAGO. 22 
$, 232 seve 
1123 Weshingtor 
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REVERE Free Cutting Brass Rod Makes 


Clean under-cuts in a deep and accurate recess 


NYONE who has set-up a lathe or tooled-up an auto- 

matic can see at a glance-that the Eastman Pressed- 

On Hose Coupling is not the easiest thing in the world 
to machine from the solid. 


On one end the boring, chamfering, deep turning to a 
pipe thread taper up to a round shoulder, and threading, 
are neither very difficult nor very easy to handle. 


But look at that deep recess on the other end! It has 
reverse under-cut annular serrations that are so clean and 
accurate that the coupling holds a hydraulic hose with a 
grip that is stronger than the hose itself. 


Anyone who had to do that job would want to work on 
a material which had all the ease of machining and uni- 
formity of behavior under the cutting tools he could get. 
That is why the Eastman Manufacturing Company, 
Manitowoc, Wisconsin, uses 13%" diameter Revere Hexa- 
gon Free Cutting Brass Rod in this patented coupling. 
All of the production problems are in the tools, none 
are in the material. 


* 3 
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The difficult tasks are not the only ones on which the 
ultimate of machinability will pay off. If you want to work 
to combinations of speeds and feeds and accuracies which 
are even a little bit beyond the ordinary, or you have a 
job which is even a minor challenge to your tool makers 
and your set-up men, then Revere Free Cutting Brass Rod 
may be your best friend. 


It will not cost anything to find out. Just get in touch 
with your nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.;. Chicago and Clinton, Ill.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
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PROBLEMS IN POWER? 


ESCO BUILDS ALL THREE TYPES 
OF HIGH-FREQUENCY POWER SOURCES IN SINGLE, 2, OR 3-PHASE! 


1. INDUCTION TYPE Tyee 
FREQUENCY CONVERTORS 


Wound rotor revolves in opposite direc- 
tion to rotating field of stator coils to 
increase frequency. Transformer princi- 
ple of operation provides fixed output 
voltage. 


400 cycle? 


120 cycle? 


Advantages: No DC excitation re- 
quired; unlike most frequency convertors, 
single phase input may also be converted 
into three-phase output. AC OUTPUT 


? 
2. REVOLVING FIELD ~oe 7 000 cycle ° 


ALTERNATORS 


Magnetic field of rotating d-c excited 
coil induces voltage in stator windings. 
Requires source of d-c excitation and 
collector rings. 


19,000 ey“le? 


Advantages: Output voltage controlled 
by rheostat or automatic regulator in the 
field circuit; capable of carrying very 
high instantaneous overloads. 


RHEOSTAT 


C EXCITATION 9 
3. INDUCTOR TYPE ALTERNATORS RHEOSTAT AC_OUTPUT e le phase - 
sing 


D-c stator windings set up a magnetic 
field through the rotor. The field is un- 
evenly distributed with higher flux den- 
sities at rotor teeth, lower densities 
between teeth. As the rotor revolves, 
these variations in flux density cause 
pulsations in the field through the a-c 
stator coils, inducing the output voltage. 


2-phase? 


Advantages: No rotor windings; no 
sliding contacts, such as brushes; output e? 
voltage controlled by rheostat or automatic regulator in the field circuit; 3 -phas + 
higher frequencies at lower speeds with fewer poles. 

IF YOU WANT TO KNOW — ASK ESCO 


DESIGNERS OF SPECIALTY-BUILT MOTORS AND GENERATORS SINCE 1913 
IF YOU WANT TO KNOW, AND WANT THE BEST 
ASK ESCO ENGINEERS FOR AN UNBIASED RECOMMENDATION 


ESCO BUILDS ALL THREE TYPES! 

ELECTRIC SPECIALTY -. 

171 SOUTH STREET | STAMFORD, CONN. 
DESIGNERS AND MANUFACTURERS OF ALL TYPES OF 





MOTORS ¢ GENERATORS + CONVERTORS 
DYNAMOTORS + MOTOR GENERATOR SETS 
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70 (INOUSTRY 


4S 


WE’VE 
GOT 


* Snap a switch; or touch a button. An 
instant surge of electrical power thru 
your ESSEX WIRE CORPORATION 
ELECTRICAL ASSEMBLY activates 


any unit that you choose to function. n ) 


alr « 
7, 


ERVES: 


Complete nerve systems for anything you make that 
is actuated by electricity, from appliances to motor 
cars, are an old Essex specialty. We’ve been engi- 
neering and fabricating WIRE ASSEMBLIES since 
the days of the first automobile. 

Proper balancing and flow of current; the right 
flexibility and insulation, and perfected layout and 
design stem from Essex engineering know-how and 
experience. Through a network of twenty plants 
Essex completely engineers, processes and controls 
the assemblies from wire bar to your appliance. 
The wire, connectors, terminals, coils and re- 


BUILT TO PERFECTION 
WIRE ASSEMBLY AND 


lays made in Essex plants are designed to perform 
in ESSEX WIRE ASSEMBLIES even if the load 
should be greater than required under the most 
severe operating conditions. 

ESSEX WIRE ASSEMBLIES are custom tailored 
to your product. They will make your product's 
mame synonymous with dependable performance 
in the minds of your customers. They will give you 
maximum efficiency at minimum cost. 

Consult an ESSEX representative, or send your 
specifications to THE SERVICE ENGINEERING 

DEPARTMENT of Essex, at Monticello, Ind. 


PROVED BY INDUSTRY 


CORD SET DIVISION 


ESSEX WIRE CORPORATION monticetto, INDIANA 
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oe 
4-HOUR TIMER. Automatically sig- CLOCK AND SWITCH TIMER. ed é 
nals at pre-set intervals with Automatically switches rent at a 

]-minute accuracy. C-73 Combination oT aoe st) a a 

Clock and Signal Timer felhats 

5-minute continuous signal. Wide or 


narrow bezels, also lock-in con- 


RADIO TIMER. Aut 


switct 


Time yourself to quicker sales 


Whether you make radios, ranges, roasters or other electric 
appliances, you’ll find Telechron timers a big aid to increased 
sales. A Telechron application engineer can show you how 
these low cost timers can fit into your designs — economic- 
ally. And remember... when you use Telechron timers ® 


you have the benefit of famous Telechron motors that are TIMERS 


instantly... constantly synchronous. For complete details, 

write us direct for the latest Telechron timer bulletin. The low-cost plus 
Telechron Inc., 200 Union St., Ashland, Mass. A General that clinches the sale 
Electric Affiliate. 


TWELFTH ANNUAL PRODUCT DESIGN AWARDS NUMBER 





jj | 
Customers state... i 


Pro f U cis yield pyramidal savings... 


SAVINGS in 
Z& Unit Cost 
Z®& Assembly Cost 
ZZ Capital Investment 
Z™ Burden « Floor Space 


pricating cored : As Quality and Service 
4» Engineering Insurance 


PLUS 
(Nationwide and Canada) 
4» Field Engineers 
, AN Distributors + Dealers 
: Beari 
5. Friction units AN Bearing Depots 


. \er 
S RS scrote 


COMPANY 


SUBSIDIARY OF CHRYSLER CORPORATION 


~ > - DETROIT 31, MICHIGAN 
Contact your local Oilite field engineer or home office 
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Further proof of the fact that 
Dow Corning Silicones poy 
for themselves many times 
over in reduced maintenance 


costs alone! 





ia aaa 
alll — 


at 


DON’T LET DOWN TIME EAT 
UP YOUR PROFIT MARGIN! 


Cost conscious maintenance men throughout industry now specify 
Class H Insulation made with Dow Corning Silicones. It keeps hard 
working, critical motors on the job. Here's a typical example from 
the steel industry. A cupola crane hoist motor insulated with the 
best Class B materials failed 22 times between June 1942 and July 
1945. Average life was only 50 days; rewind costs alone amounted 
to $3,634. 


Then National Electric Coil Company of Columbus, Ohio, rewound 
the motor with Class H (DC Silicone bonded and impregnated) 
Insulation at an extra cost of only $79. That motor, still in good 
condition after 613 days on the hoist, was transferred to the trolley 
bridge. It's still in service after a total of 1521 days. 


You can't afford to postpone that kind of production economy. 
Figure the cost of down time in lost production, man hours of labor 
and maintenance costs. Consider the cost of stand-by motors and 
spare motors in inventory. 


| 


rad Siteones Mean Business f 


Call our nearest branch office today. Our men will be glad 
to help you multiply the life of your hardest working motors 
with DC Silicone (Class H) Insulation. If you need more 
evidence, write Dept. EM, 


DOW CORNING CORPORATION * MIDLAND, MICHIGAN 


Atlanta ¢« Chicago °* Cleveland * Dallas * Los Angeles * New York 
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" r 
(+mauifenance labor 


lost product an) 
M otor Rewound 


with OC Silicone 


Motor rewound by National Electric Coil Company ( 








DC 44 SILICONE GREASE 
CUTS MAINTENANCE AND DOWN 
TIME DUE TO BEARING FAILURE 













Performance records and 
laboratory tests prove 
that DC 44 Silicone 
Grease has at least 
10 times the life 
of the most heat- 
stable organic 

greases at high 
temperatures. 
Write for data 

sheet EM-A 





271 





HTT MLC AT mC CT 
Redesigning Your Product wits o... 


o ees application MOTOR 


Perhaps you will find the answer to your problem, “How 
can we give our product more sales appeal?” in the 
increasing practice of redesigning with the help of the 
Lamb Electric engineering department. 


ie. By using Lamb Electric mofor parts or a complete frame 


series 
ee oe oe motor — engineered for the exact requirements of your 


~ a — sows application — you may gain these advantages: 


IN THE MOTOR... 


1. Reduced cost, weight, space. 
2. Exact mechanical and electrical characteristics. 
3. Thorough dependability. 


IN THE PRODUCT... 


a. ane — particu. 4. Better performance. 


machines and other types $5. Improved eye-appeal. 
of motor-driven office ° 
equipment. 6. Compactness, less weight. 


Our engineering department will be glad to team up 
with yours to help achieve these results. 


The Lamb Electric Company, Kent, Ohio. 


T ications 

motor: industrial vacuum 
. agitators, sirens, 

ond colloid mills. 


Universal motor with shoft Compactly designed turbine 

carried on double row ball - + » driven by a high-speed 

bearings; developed for use series motor... particularly 

@s a high-speed grinder. adaptable to the cannister- 
type vacuum cleaner, 


we RO 
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Another new development using 


B. F. Goodrich Chemical Company raw materials 





CALLING 
ALL WIRES... 


F you’ve ever used an intercom- 

munication system, you know 
how handy it is. But ordinary fabric 
insulation on the cable can be a 
prime headache. It’s hard to keep 
clean. In time, it tears and frays— 
drops lint fibers. Frequently it’s 
bulky. Without special treatment, 
it cannot be used out-of-doors. 

Solving those problems was easy 
—with Geon polyvinyl materials. 
The new kind of cable is pictured 
here. First, the individual conduc- 
tors were covered with an insula- 
tion made of Geon. This makes 
possible thinner wall thicknesses— 
more conductors per given area. 





Intercommunication cable made by 
Belden Mfg. Co., Chicago, Ill. 


eeefto a better, 








Space is saved. And permanent 
Geon colors facilitate coding. 
Next, the outer fabric cover was 
replaced with a jacket made of 
Geon. Result—it’s clean, and can 
be kept clean easily. It won’t fray. 
Diameter is smaller, saving space. 
The smooth, glossy surface makes 
installation easy. Moisture- proof, 
it can be used indoors or out. 
Insulation made from Geon re- 
sists sunlight, oxidation, oil and 
grease.;.acid and caustic. It’s tough 
and abrasion-resistant. A wide 
range of brilliant colors is available. 
Geon compounds are supplied 
in uniform cubical granules—a new 


way to improve processing and 
make production savings. 

For complete information on 
Geon polyvinyl plastic for insula- 
tion and other applications, write 
Dept. GF-10, B. F. Goodrich Chem- 
ical Co., Rose Bldg., Cleveland 15, 
Ohio. Cable address: Goodchemco. 





GEON RESINS e GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable. 
GEON polyvinyl materials e HYCAR American rubber ¢ GOOD-RITE chemicals and plasticizers 
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... that Increases Sales with 


MADISON-KIPP 
CR Ma eee 
DIE CASTINGS 


- legions of amateur painters 
have learned from experience to 
buy paint at stores equipped with 
mechanical mixers. 
The paint store managers have 
learned from experience to buy Red 
Devil Paint Conditioners to do the 
essential job of paint mixing for 
their customers. 
The Red Devil engineers know the great value of 
adding eye appeal, strength, lightness and quality 
to their products with Madison-Kipp zinc and 
RED DEVIL NO. 30 PAINT CONDITIONER aluminum die castings. 
pa a ggg aap Govan. Saeas. if you use metal parts in production quantities, you 
IRVINGTON 11, NEW JERSEY, U. S. A. may find it profitable to send data on to us at our 
home office in Madison. 


MADISON-KIPP CORPORATION 


ANCIENS ATELIERS GASQUY. 31 Rue du Marais, Brus- . ‘ ? Gine Ning 
= — agents for Belgium, Holland, beanee. , . ET aad leh hahha oe a 
an witzerland. 


WM. COULTHARD & CO. Ltd., Carlisle, England, sole Ss 0 Ouginators of Really 
agents for England. most European countries, India, Aus- te Seed AIR TOOLS 


tralia, and New Zealand. 
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AN IMPORTANT MESSAGE 
FROM /¢edera/ FOR USERS OF 


RG TYPE CABLES 


Federal Telephone and Radio Corporation has received approval 





to manufacture — and can supply — RG type cables with the 
NEW LOW-TEMPERATURE 
NON-CONTAMINATING 
THERMOPLASTIC JACKET 


(An original development by Federal) 


This modification is in accordance with “Exceptions to Specification 
JAN-C-17A,” dated March 21, 1949, and amendments thereto. 
THESE ARE THE TYPES APPROVED TO DATE— 


RG-5B/U RG-6A/U RG-8A/U RG-9B/U RG-10A/U RG-11A/U 
RG-12A/U RG-13A/U RG-21A/U RG-22B/U RG-59A/U 
RG-58C/U RG-62A/U RG-63B/U RG-65A/U RG-79B/U 


Review your requirements now—fo insure prompt delivery! 


For further details on present and subsequent approvals, 
write or wire Dept. D-416, or telephone NUtley (N. J.) 2-3600 


ANOTHER “Federal FIRST” 
Federal Telephone and Radio Corporation 





SELENIUM and INTELIN DIVISION, 100 Kingsland Road, Clifton, New Jersey 
in Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: international Standard Electric Corp., 67 Broad St.,N.Y. 
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SSSR Se Sea: 


DGE-HOLDING KNIVES of Sharon STAINLESS steel 
assure Grind-O-Mat owners fine cutting performance 
forever. Juices of the strongest variety will not harm the 
blades. The dense STAINLESS surface cleans easily, stays 
sanitary. STAINLESS steel has enabled Rival to build a 
better-performing, longer-lasting, better-selling product. 

The beautiful new Rival Grind-O-Mat has everything — 
base that firmly grips any smooth surface without clamps 
— large, round food hopper that fits the hand and slopes 
for food drainage, detachable for quick rinsing — smooth 
attractive exterior, easy to keep sparkling clean — and 
cutting knives of edge-holding, non-rusting STAINLESS 
STEEL. No wonder folks who have used the new Grind- 
O-Mat say — “It's the ‘grindingest’ grinder ever!” 

Sharon STAINLESS makes any product a better pro- 
duct. Think about STAINLESS for your particular use — 
and when you do — think of Sharon — pioneer and prime 
producer of fine steels for fifty years. Fabrication in- 
formation, engineering data upon request. 


5 
SHARONSTEEL 


SHARON STEEL CORPORATION Sharew, Fenntyloania 


PRODUCTS OF SHARON STEEL CORPORATION AND SUBSIDIARIES: THE NILES ROLLING MILL COMPANY, NILES, OHIO; DETROIT TUBE AND STEEL DIVISION, D' 

MICHIGAN; BRAINARD STEEL COMPANY, WARREN, OHIO; SHARONSTEEL PRODUCTS COMPANY, DETROIT, MICHIGAN, AND FARRELL, PENNA.; CARPENTERTOWN (0® 

& COKE CO., MT. PLEASANT, PENNA.; FAIRMONT COKE WORKS, FAIRMONT, W. VA.; MORGANTOWN COKE WORKS, MORGANTOWN, W. VA.; JOANNE © 

COMPANY, RACHEL, W. VA. Hot and Cold Rolled Stainless Strip Steel—Alloy Strip Steel—High Carbon Strip Steel—Galvanite Special Coated Products—Cooperage Hoo? 

Electrical Steel Sheets—Hot Rolled Annealed and Deoxidized Sheets—Galvanized Sheets—Enameling Grade Steel—Welded Tubing—Galvanized and Fabricated Steel strip 
Steel Strapping, Tools and Accessories. 


DISTRICT SALES OFFICES: Chicago, Ill., Cincinnati, O., Cleveland, O., Dayton, O., Detroit, Mich., Indianapolis, Ind., Milwaukee, Wis., New York, N. Y., Philadelphia, 
Rochester, N. Y., Los Angeles, Calif., San Francisco, Calif., St. Louis, Mo., Montreal, Que., Toronto, Ont. 
























RADIO TUBES SHELLS OR SHOES 


MARKEM cau help you 


The Markem Company, specialists since 1911 in all types of product and 
package marking, with a wide experience and broad background thru war 
and peace-time, can help you with your present marking problems. 


FAN BELTS | 


Markem Marking Machines are developed for accuracy, speed and depend- 

ability and have been proven in the field. We are equipped to recommend 

proper marking operations to meet government specifications for marking 

and can supply machines, type and inks, all of our own manufacture to 
| meet their requirements. 


We list here a few of the types of marking for which we have developed 
machines and inks for complete marking and for imprinting variable infor- 
mation such as part number, stock number, serial number, size, weight, 
grade, material, color, inspector’s number, date, etc. control number. 


For marking directly on the product of any type This type of marking includes printing fabric or 
of material and on most any kind of surface, paper labels in one or two colors, complete or 
flat, round, cylindrical or irregular. Includes imprinting the variable information. Also tickets 
surface printing, indenting, heat printing and printed from a roll and rewound or cut and 
burning. stacked or imprinted on pre-printed or pre- 
notched ticket stock. Pressure sensitive tapes 
and industrial tapes are also printed in highly 
legible, quick-drying inks and rewound, ready 


for immediate use. 


Parts Identification 


For marking or stamping on the part directly, 
marking on wrap-around, tag or on parts con- 


} 
Product Identification Labelling 


tainer, name, part number, stock number, size, 
brand name, trade mark, etc. 


Package Marking 

Covers a wide range of materials and surfaces 
and from printing the complete label to imprint- 
ing the variable information only. All types of 
boxes, set-up or flat, packing tubes and other 
shapes, envelopes, wraps, etc. 


Tag Marking 

For filling in operator's number, date, etc. on 
piecework tickets, job tickets and bundle tags. 
The Markem Tag Marker facilitates this opera- 
tion and insures accuracy and better production 
control. The Tag Marker is quick and fast with 
type changes being made by rotatable type 
wheels with checkwriter indexing feature. May 
be used in office or factory. 










Whatever your marking problem whether on regular production work or on new 
government contracts Markem’s experience can help you select the correct method 
and the proper machine, type and inks to do it better, faster and more economically. 
Ask us to make a survey of your marking operations and to make recommendations. 






PUT YOUR MARKING 


_MARKEM macuiNeE comPANyY 


| MARKING - "MACHINES ow ; 


Sune 5 
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PROBLEM UP TO MARKEM 





TYPE © SINCE 1911 
HAMPSHIRE 








Your Product needs 


BERYLLIUM-COPPER! 


B pwn 


! he 
IL, 


@ Used in a wide range of parts, from delicate hairsprings 
to heavy switch members, beryllium-copper offers good cor- 
rosion and fatigue resistance, high elastic strength, excel- 
lent formability and dependable service at high or low 
temperatures. In current-carrying components including 
clips, connectors, sockets and terminals, it provides good 
electrical and thermal conductivity with high and constant 
contact pressure. Beryllium-copper is a standard material 
for instrument springs and similar critical applications requir- 
ing minimum drift, low hysteresis and close dimensional 
control. For more details write today for “Beryllium-Copper 
As a Spring Material.” 


@ Because of the above and other properties, beryllium- 
copper insures positive action, stability and accuracy in 
pressure responsive elements over long periods of time. 
High elastic strength means greatest space economy or 
widest working range with maximum sensitivity. These 
characteristics offer special advantages in designing dia- 
phragms, bellows and bourdon tubes in devices for measur- 
ing and controlling temperature or pressure. Valuable data 
in this field is contained in “Production of Metal Diaphragms” 
-available upon request. 


ee ee PLASTICS MOLDS 


@ Superior to other copper alloys in strength, hardness 
and wear resistance, beryllium-copper is widely used in 
such applications as retaining rings, shaft seals, spring 
washers, bushings, cams, bearings, gears, fasteners and 
valve parts. Wrought, forged or cast products can be read- 
ily machined or formed in the unhardened condition, then 
heat-treated to the desired properties by a simple, low- 
temperature treatment. Request “What Beryllium-Copper 
Offers The Designer” for additional information. 


@ Through excellent castability which minimizes machining, 
beryllium-copper finds increasing use in cavities and forces 
for the injection molding of plastics. In many instances, 
BERYLCO 275C molds produced by sand, investment and 
pressure casting methods give decreased operating and 
tooling costs over long or short runs. In addition to good 
compressive and impact strength, the relatively high thermal 
conductivity of this alloy insures substantially higher pro- 
duction rates than obtainable in steel molds. Write for 
“Cutting Costs With Beryllium-Copper Molds.” 


@ RESISTANCE WELDING By virtue of high compressive strength, 
low surface contact resistance and good electrical and thermal con- 
ductivity, beryllium-copper alloys are also excellent resistant welding 
materials (RWMA Classes 3 & 4) for spot, seam, flash and projection 


welding dies and electrodes. 


ge 8 | 
THE BERYLLIUM CORPORATION aye 


DEPT. 8, READING 5, PENNSYLVANIA 


Offices in New York, Springfield (Mass.), Cleveland, Dayton, Detroit, Chicago, Minneapolis, Seattle, San Francisco, Los Angeles e 


Representation in principal foreign countries 
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ALWAYS USE HANDY FLUX 
with EASY-FLO and SIL-FOS... 


to get the full benefit of the low flow points of 
these alloys which go from 1145°F to 1300°F. At 
1100°F. HANDY FLUX is fully 

liquid and active and dissolves 

practically all refractory oxides, 

chrome oxide included. In addi- 

tion, HANDY FLUX has excel- 

lent cleaning properties and 

washes off readily in hot water 

after brazing. In convenient paste 

form, it is easy to brush on and 

stays put. For details write for 

Bulletin No. 20. aa 





Mi It’s a storehouse of facts and data — 28 pages 
of useful information by the originators of 
EASY-FLO and SIL-FOS. Tells WHERE and 
HOW to use these silver brazing alloys to the best 
advantage; shows many time-tested applications; 
describes fast brazing techniques; tells how you 
can speed up production and save. It’s a “must” 
for all who design or produce metal assemblies. 


WRITE FOR YOUR FREE COPY TODAY 
ASK FOR BULLETIN 20 
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NEW YORK 7, N. Y. 
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* TORONTO, CANADA + AGENTS IN PRINCIPAL CITIES 
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‘ 
think of Electri¢ ner 


Honestly now... who’d have thought, a few years 
back, that electric heat would ever obsolete the 
old-fashioned clothes-line rope? And do a better 
job of drying clothes to boot . . . come fair 
weather or foul. Faster, easier, cleaner drying. 
Much more convenient . . . a whole lot more 
dependable. So what if it does cost more! 


Yes, there’s a good measure of “magic” in the 
quick acceptance won by new time-saving, work- 
saving electrical heating devices . . . whether 
they’re for the home or for commercial or 
industrial use. An acceptance that comes from 
an unquestioning faith in their long-life depend- 
able operating performance. And if you look 
around for the basic element directly responsible 
for this amazing buyer confidence, you'll find it 
in HOSKINS CHROMEL resistance alloy. 


For CHROMEL, you know, is the original 
nickel-chromium alloy that first made electrical 
heating practical . . . It’s highly, resistant to 
oxidation. Possesses close-to-constant “hot” 
resistance between 700° and 2000°F. Delivers 
full-rated power throughout its long and useful 
life. And its consistent quality and fine durability 
are the combined results of over 40 years special- 
ized research, manufacturing, and application 
experience devoted exclusively to ... more and 
better use of dependable electric heat. 


Our Catalog M-1 contains useful technical information and helpful application data... want a copy? 


4445 


NEW YORK s 


MANUFACTURING COMPANY 


LAWTON AVE. 


© DETROIT 8, MICHIGAN 


CLEVELAND . CHICAGO 


West Coast Representatives in Seattle, San Francisco, Los Angeles 
in Canada: Walker Metal Products, Ltd., Walkerville, Ontario 


sckel-chromium resistance alloy that first made electrical heating practical 
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646 Motors 
Tae 


6 to 10 Years 


Without 
Teeny 


Mi 
REET A CUT | 
a a 2 


A have not been relubri- 
*. cated during 10 years 
by, Of operation, 


still going strong 


Norma-Hoffmann 
Patented “Cartridge” Bearings increase the Life-Span’ of Equipment 


Records prove that Norma-Hoffmann ‘‘Cartridge”’ ball bearings give 
continuous performance in hundreds of applications without failure. 

For example — 646 motors in 5 textile mills have been operating 
practically continuously for 8 to 10 years without relubrication. On 
inspection of many of the motors, the bearings showed no appre- 
ciable wear and the original grease was in good condition for many 
more years of operation. 

Made to double-row width, Norma-Hoffmann “Cartridge’’ bear- 
ings have 100% more grease capacity than conventional width 
sealed bearings. The highly efficient seals keep dirt out, grease in. 
Factory- packed with Norma-Hoffmann’s specially compounded 
“stability-tested’’ grease .. . grease that is highly resistant to oxi- 
dation and breakdown . . . assures dependable operation for long 
periods without regreasing. 

Investigate the ‘‘Cartridge’”’ ball bearing 
for your products whether they be motors, ma- 


chine tools, pumps or other machinery. Our N O R Yt A a H 6) 1% ¥ yy | A N N 
engineers are always available for consul- 

tation about your bearing applications. Write VE 3 E y. 34 | |  ¢) +) 
for their services. BALL e ROLLER © THRUST 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONNECTICUT 
Field Offices: Chicago @ Cleveland @ Detroit @ Cincinnati @ Los Angeles @ San Francisco @ Dallas @ Seattle © Phoenix 
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National’s Continuous Research... 


the answer to your Improved Profitable Products 


Research to develop new materials to fit exactly the needs of in- 
dustries, where plastics practically find efficient use, is a never- 
ending project at National. Here with the aid of the finest research 
devices and facilities, National’s experimental men are constantly 
working to aid you. 


It will pay you to use— 
—A tough, horn-like material with high dielectric and 
mechanical strength. Excellent machinability and forming 
qualities, great resistance to wear and abrasion, long life, 


light weight. Sheets, Rods, Tubes, Special Shapes. 


—About one-half the weight of aluminum, possesses an un- 
usual combination of properties—a good electrical insulator, 
great mechanical strength, high resistance to moisture; ready 
machinability. Sheets, Rods, Tubes, Special Shapes. 


The first fish paper developed for electrical insulation. Strong, 
smooth, flexible, with excellent forming qualities. High dielec- 
tric strength. Sheets, Rolls, Coils. 


National Research and Engineering Service are available to you, without obligation— 


to help you solve your specific development problem. Write us— 


TIONAL VULCANIZED FIBRE COMPANY — 
WILMINGTON, €) AWARE = 


Offices in Principal Cities Since 1873 


» 
a 
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THE RIGHT MOTOR AT THE RIGHT PRICE 


EMC and CYCLOHM 
FRACTIONAL H.P. MOTORS 


Stripped to the bare essentials, EMC model 800-D per- 
forms free and easy as a fan dancer in a brisk breeze. 
it's a 4-pole shaded pole motor for products whose hous- 
ings make a separate motor case unnecessary. Newly 
redesigned bearing brackets are die cast with four point 
mounting for greater rigidity and accurate alignment. 
Generous size oil reservoir for long life lubrication. Also 
available with grease-sealed precision ball bearings. 
Model 800-D has been unusually successful in power- 
ing fans for a wide variety of products such as: dictating 
machines, medical apparatus, laboratory stirrers and air 
conditioners. Available with EMC gear reduction units— 
hundreds of ratios. 

Get more than the bare facts...for complete informa- 
tion about EMC model 800-D or any of the famous 
EMC universal or direct current motors and Cyclohm 
induction motors, write TODAY for handy reference 
literature and specification sheets. 

EMC and Cyclohm fractional h.p. motors are made 
by fractional h.p. specialists...your guarantee of the 
right motor at the right price. 


EMC MOTOR PARTS SETS—Consists of armatures and fields, 
brushes and brush holders in all ratings up to 2 H.P. 
Available for building directly into the housings of 
products and appliances. 


CYCLOHM MODEL 2500—High quality induction motors offering 
advanced features in synchronous motors for instruments, 
timing devices, facsimile applications...non-synchronous 
motors for general applications...speed-reducer motors 
for work requiring slow speeds, high torques. 


EMC MODEL 11A—Designed to fill all requirements for a low 
priced brush type motor of moderate power. Shown with 
gear unit Model AS. 







HOWARD INDUSTRIES, INC. 
DEPT. EMD + RACINE, WISCONSIN 


DIVISIONS 


ELECTRIC MOTOR CORP 
C= CYCLOHM MOTOR CORP 
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HOWARD 


EMC MODEL IIA 
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EMC MOTOR PARTS 
SETS 


CYCLOHM MODEL 2500 


* Decollete... ‘French for stripped.” 
That goes for prices too. 
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How ALLEN O HEAD 


precision fastenings apply to... 


RADIO ¢ TELEVISION ¢ INSTRUMENT AND 
GENERAL ELECTRICAL MANUFACTURING 


For greater strength: Allen © Head Screws 
permit the use of smaller sizes, For instance 
a No. 6 Allen O Head Cap Screw is equi- 
valent to a No, 8 conventional screw. 


For space economy: Allen © Head Screws 
permit closer spacing of screws, eliminate 
projecting heads. 


For greater holding power: Allen © Head 
Screws afe insurance against avoidable 
costly service operations. 


In hard-to-reach places: Allen O Head 
Screws, plus Allen Hex Keys and Drivers 
start screws easily and save awkward 
“fingering in.” 


For fine adjustments, close, snug fit between 
key and screw permits delicate adjustments 
that stay put. 


For tamper-proof settings in gauges and in- 
struments, Allen © Head Screws can be 
set below surface and wax sealed. 


If vibration is a factor, the precise Class 3 
fit of Allen © Head Screws will build 
longer trouble-free life into the product. 


For a ready-made threaded hole, the new 
Allenut offers greater holding power and 
positive anchor in soft metals. 


Allen © Head Screws are available 
as standard items in a wide range 
of sizes ranging upward from No. 4 
x 1/8”. NC and NF threads. Popu- 
lar sizes also available in 18-8 non- 
magnetic stainless steel. Set screws 
stocked in cup, oval, flat cone and 
half dog points (full dog, special). 


Sold only through leading distribu- 
tors. Write the factory for technical 
information or regarding any spe- 
cial requirement. 


Sn a de 


Allenut and Allen Flat Head 
Cap Screw used to hold thin 
metal plate to metal base. 
Allenut has been pressed into 
counterbored hole. Will not 
fall out or turn against driv- 
ing action. 


Allen © Head Cap Screws con- 
tribute to compact designing. 
Can be countersunk without 
allowing for wrench clearance. 


Allen O Heads permit close 
spacing impossible with con- 
ventional heads. 


Firm grip without the use of 
weak slots or projecting heads. 


If you make 
one or more of 
these products .. 


Aircraft Components 

Bakery Machinery 

Business Machines 

Coin-Operated Machines 

Commercial Appliances 

Commercial Laundry, Dry Clean- 
ing & Pressing Machinery 

Communication Equipment 

Electric Control Equipment 


Electric Motors, Generators, & 
Motor Generator Sets 


Electrical Equipment & Parts 

Electro-Medical Equipment 

Electronic Equipment & Devices 

Farm Equipment 

Food Processing Machinery 

Heating Equipment 

Household Appliances 

Industrial Machinery & Equipment 

Instruments & Test Equipment 

Lamps & Lighting Equipment 

Machine Tools 

Metal-Working Machinery 

Packaging Machinery 

Photographic & Projection Equip- 
ment 

Plating Equipment 

Portable Tools 

Printing Machinery 

Pumps & Compressors 

Radio & Radar Equipment 

Refrigeration & Air Conditioning 
Equipment 

Television Equipment 

Textile Machines 

Transportation Equipment 

Woodworking Machinery 


».. YOU can 
improve it with 


ALLENG: 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U. S. A. 


NEW YORK, CLEVELAND, DETROIT, CHICAGO, LOS ANGELES 


ALLEN O HEAD 
SCREWS 


FOR 40 YEARS THE BUY-WORD FOR SOCKET SCREWS 
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Save 68% in Labor — In a typical case where 
placed soldering methods, a manufacturer* 
reports 63% to 68% labor savings in as- 
sembly. Costs were cut substantially by the 
selection of the most suitable tooling for a 
variety of applications. All requirements of 
fifteen different units produced were cov- 
ered by two types of installation tools—one 
tool making 1000 assemblies per hour with 
one operator! *Name on request 


TOOLS AUTOMATICALLY CONTROL INDENT DEPTH 
Uniform high-speed production with 
unskilled personnel. Less operator fatigue. 
Quick visual inspection. 


INCREASE PRODUCTION 
IMPROVE PERFORMANCE 
CUT ASSEMBLED COSTS. 


‘eo is +h i 
4 ; $ 
=f : * 
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Adapted to Hundreds of Applications! 
This is just one instance where Hydent 


nina, oo 


Seamless pure copper tubing, tin plated. Lon- 
gitudinally indented.. 


Burndy Engineers Ready to Help! 
snsiyeing Sear metaae ts, operating “ 
your 
conditions and problems. They’ll de- 
termine the most efficient means of wiring 
suitable connectors — indent or clamp-type 
— the best tooling for each requirement. 
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BURNDY Engineering Co., Inc., New York 54, N. Y. 












With no cost or obligation on our part, please send: 
[_] New, complete Hydent Catalog 
[-] Samples of Hydent connectors 


[-] Burndy engineer to help analyze our products and problems with an 
eye to more efficient, economical terminal installation. 


NAME TITLE 
COMPANY 

ADDRESS 

city - ZONE---- STATE 
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Before: 


The standard-type start- 
ing switch, mounted on 
the inside of the motor 
end shield, has exposed 
contact points, as 
shown here. Sawdust, 
dust and lint entering 
through the end-shield 
vents may lodge on the 
points and prevent con- 
tact...a possible cause 
of motor failure. 


After: 


Vital contact points are 
completely shielded. 
Insulating and metal 
washers are held firmly 

inst the lower rim 
of the shield, by a 
spring arrangement. In 
this view the shield, 
washers and spring are 
cut away to show how 
they protect the contact 
points. 


Switch contacts are completely protected... yet 
there is no change in other internal compo- 
nents, external motor design or dimensions. 


Here’s news that may eliminate the cause of motor failure 
for your product! This dustproof switch was designed 
for power-saw motors —which operate under the most 
severe dust conditions. It has proved a complete success. 
The device is simple and fool-proof, and it offers your 
product competitive advantages that you cannot obtain 
in any other motor. 

This important development will give Emerson-Electric 
motors a marked superiority for many tool, appliance, 
and blower applications, using ventilated motors of split- 
phase or capacitor-start design. Your inquiry is invited, 


THE EMERSON ELECTRIC MFG. CO., 
St. Lovis 21, Mo. 


EMERSON #5 ELECTRIC 


MOTORS+- FANS ——=—_ — =" _ APPLIANCES 
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—FOR SUPERIOR PERFORMANCE 


GaRLOcK RESEARCH coupled with modern quality controlled 
manufacturing processes bring you Garlock Packings, Gaskets 
and Oil Seals which give superior performance consistently. A 
few widely used Garlock products are: 


1. Gartock Bitan* Leather Packings—tanned and treated by an ex- 
clusive Garlock process for severe service. 


2. Garuock Lattice-Braid—a ‘patented braided packing, made of 
asbestos, flax or cotton—in which all strands are lattice-linked 
together into a sturdy and flexible unified structure. 





3. GarLock Guardian* Gaskets—spirally wound 
metal and asbestos—are extremely resilient. 
Recommended for use against the highest tem- 
peratures and pressures. 


4. Gartock Chevron* Packing—an automatic 
packing made of asbestos or cotton base ma- 
terials—accurately molded into rings of any 

size. Chevron packs high pressure jobs or low 
pressure jobs with minimum friction and wear. 

5. Gartock KLOZURE* Oil Seal Models 53 and 
63—tough, durable, resilient. Complete range 
of sizes, including Metric O.D. 





Write for folders 
THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 
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GEAR COUPLING 
| a Te TL : 


| Look at the evidence—and see how Sier-Bath Gear 
Couplings can cut your assembly costs — and reduce 
maintenance costs for your customers: 


SLASH TIME, LABOR COS] Coupled, uncoupled in sec- 
onds! Simplified 7 part construction is smaller, 
lighter, easier to handle. No bolts to install, no special 
tools to buy. Easy to align—easy to uncouple, using 
just a screw driver! 


ALID 
5k 


ALLOW LIGHTER, MORE AP AC ‘S_.Compared on 
a basis of shaft size, average only 3/5 the size, 1/2 the 
weight of major conventional makes of gear couplings. 
And, size for size, horsepower capacity is greater in 
every case. In addition, the new coupling needs /ess 
space for assembly, uncoupling! 


REDUCE WES D EQUIPN Lighter, smaller 
ON LY 7 PARTS! with high flexibility, the new coupling reduces strain 
on shafts and bearings, increases life of your products. 
TWO HUBS, ONE SLEEVE—The heart that Internal teeth are precision cut, and run full working 
can't faill Made of SAE 1045 Steel forg- length of the sleeve. Operation is silent, coupling life 
ings with 90,000 Ibs. tensile strength. is long, trouble-free. 
DECREASE ACCIDE Eliminate heavy flanges— have 
TWO SEALS — Made of neoprene—imper- no bolts, nuts, or any other protruding parts. Officially 
vious to oil and dirt, guaranteed by Johns- rated as safe as smooth shafting! 
Manville and Sier-Bath. Weather-proofed CUT ORIGINA Immediately! Prices are lower 
interior—won't leak! than conventional gear couplings—no changes are 
necessary in other component parts of your assemblies. 
TWO SNAP RINGS — Can be popped out in Sier-Bath Gear Couplings easily fit existing designs, 
seconds. Hold the seals firmly in place. No easily replace old style couplings! 
rough edges or protrusions to cause WIDE RANGE OF TYPES, SIZES — Standard, vertical, 
accidents. mill motor, and floating shaft types—sizes from 7/8 to 6, 
HP 4 to 550. Special sizes and types on request. 


SEND FOR FREE BULLETIN! 


| © Gives installation photos, complete 
. list of cost-cutting advantages. De- 
\ failed plan drawings and specifica- 
\ tions for all types. Also tells how you 
8. can obtain one of the new couplings 
on a 30-day test basis for trial on 
your own application. 
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Sheet, Strip, 
Rod, Wire, Tubing,, 
Clad-steel, Castings. 


ICKEL 


Its distinctive characteristics can solve many problems 


for the electrical manufacturer serving other industries 


CHEMICAL COMPOSITION 


The nominal composition of com- 
mercially pure wrought Nickel is: 


Nickel* 
CREE icc icinereccccsccsovcsaves 0.1 


Manganese 
SD icecvavecawacavacecteveset 0.05 
I cada weedndescunsseuneeetd 0.1 
*Including cobalt 


PHYSICAL CONSTANTS 


Specific Gravity. .00..scccccscossces 8.89 
Density, lb. per cu. in.............- 0.321 
Melting Point ae eae 
Specific Heat at (80-212°F.)....... 0.130 
Heat E 
per ° 
Thermal Conductivity at (80-212°F.), 
Btu/sq. ft./hr./°F./in 420 
Electrical Resistivity at 32°F., 
ohms/cir. mil. ft 
Temperature Coefficient of Electrical 
Resistivity per °F......... 0.0022-0.0028 
Modulus of Elasticity 
in tension, psi 
in torsion, psi 
PT NE svi cnvdecewntnatenee 0.31 


MECHANICAL PROPERTIES 


The following figures for Standard 
Cold Rolled Sheet are typical, though 
the figures will vary for different 
forms and tempers. 
Tensile Strength 


Yield Strength (2% offset) 
15,000-45,000 psi 


55,000-80,000 psi 


Elongation in 2 in 
Rockwell B Hardness 


IN THESE BASIC FORMS 


Wire Bar Plate Pipe 
Rod Angles Sheet Strip 
Seamless and Welded Tubing 
Sand and Precision Castings 
Clad-Steel Plate and Strip Welding Rods 





It is a strange and interesting metal, Pure Nickel. A kin of both 
the base metals and the precious metals. Among all the elements, 
no other metal possesses its unique combination of so many differ- 
ent and uncommon properties. 


@ It is highly resistant to corrosives that destroy many other metals—alkalies, 
many acids, salts, organic compounds, fumes. 


@ It has mechanical properties like those of structural steel. 


@ Yet it is so ductile that it can be worked into the most intricate and delicate 
shapes that are practical in metal. 


@ It protects the purity of sensitive foods, beverages and pharmaceuticals 
against contamination. 


@ It often provides a faster rate of heat transfer than metals with equal heat 
conductivity. 


@ Its special electronic properties make it a standard metal for electronic uses. 


@ It offers rare electrical and magnetostrictive characteristics that often give 
theoretical ideas a birth of practical value. 


@ It can be exposed to temperatures ranging into yellow heat and even hot- 
ter in the absence of sulphur. 


@ At sub-zero temperatures its strength increases without change in ductility 
and toughness. 


@ It is a standard metal for the cladding of steel, and as a base for gold, 
palladium and silver-clad products. 


And one of the most valuable of all its features is the fact that 
Pure Nickel is a practical metal at a practical price. 


Does it stimulate an idea of how you may find an easy answer to a 
difficult problem? 


Our technical bulletin “Engineering Properties of Nickel” gives 
the important facts you want. It’s yours for the asking. 


The International Nickel Company, Inc 


67 Wall Street, New York 5, N.Y. 
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Products 


for Electrical Equipment Manufacturers 


——— 


KEYSTONE Powder Metal Parts 


Available in aluminum, copper, brass, bronze, iron, 
nickel, stainless steel, alloy steels, and combinations 
of these metals. Keystone Powder Metal Parts may 
be the answer to new production demands in your 
plant, or may solve some of your problems in the 
design of new products. Our engineers will gladly 
work with you. 


Keystone ‘‘Selflube” Bearings are available in oil- 
impregnated porous bronze and porous iron in a 
wide range of sizes in plain, flange, and spherical 
types. Keystone “D-10’" is a graphite impregnated 
brass bearing material for use where it is not prac- 
tical to use a fluid lubricant. 


KEYSTONE Brushes and Contacts 


Available in copper-graphite, silver-graphite, and 
carbon grades—in types and sizes for every appli- 
cation. Keystone slip ring and commutator brushes 
possess unique commutating characteristics which 
enable them to meet the highest standards of per- 
formance. The metal graphite grades have molded- 
in shunts to establish a perfect connection. Keystone 
brushes and contacts are precision molded products 
designed to cope with the most severe requirements 
of the electrical industry. 


KEYSTONE NIC Units 


Keystone Negative Temperature Coefficient Resist- 
ance Units are electrical semi-conductors possessing 
high thermal sensitivity. They are useful in AC or 
DC circuits for the following typical applications: 
remote indication in thermometers, automatic tem- 
perature controls, flow meters, and vacuum gages; 
temperature compensation in recording and indicat- 
ing devices, meters, relays, etc.; introducing various 
degrees of time delay in electrical circuits; reducing 
or eliminating initial current surge in electrical 
equipment. Technical information sent on request. 


Tomine ES AZ Lille) 
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ATCA 


OUGH, durable American Filter Felt which is resistant 

to flame and certain acid and alkali conditions is featured 
in Aeroturn Dust Collectors. These collectors provide 99.9% 
efficiency, due to the positive filtration action of the felt, a 
product of advanced research work and felt manufacturing 
know-how. The Turner & Haws Engineering Co., Inc., West 
Roxbury 32, Mass., maker of the Aeroturn, states that: 
“Basically, the exceptional performance of Aeroturn Collectors 
is made possible by the high-quality specialized filter felts 
made by your company.” Another Aeroturn feature is un- 
interrupted operation made possible by the reverse-air-jet filter 
bag blow ring. Increase of static pressure puts this into op- 
eration automatically. This, plus the high filtering rate of the 
felt, makes an Aeroturn installation smaller and lighter for a 
given capacity. ... The success of this dust collector is an ex- 
ample of the results obtainable through close cooperation be- 
tween a manufacturer and his suppliers. American works closely 
with Aeroturn, and will gladly collaborate with you on filtration 
or any other application for felt. Write for Data Sheet No. 15, 
“Felt and Filtration,” complete with technical information and 
illustrative samples. 
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AEROTURN Dust Collector, Series 18, 
with part of housing removed to show 
felt filters and automatic cleaning device. 
Manufactured under patent license from 
H. J. Hersey, Jr. 


American Felt 
Company 


TR MARK 


GENERAL OFFICES: 16 GLENVILLE RD., GLENVILLE, CONN.— 
ENGINEERING AND RESEARCH LABORATORIES: GLENVILLE, 
CONN. — PLANTS: Glenville, Conn.; Franklin, Mass.; New- 
burgh, N. Y.; Detroit, Mich.; Westerly, R. 1. — SALES OFFICES: 
New York, Boston, Chicago, Detroit, Cleveland, Rochester, 
Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, Los 
Angeles, Portland, Seattle, Montreal. 





@ New R & M Universal Motors are something 
you should know about. To inherent “series” char- 
acteristics—high starting torque; high operating 
speed; adaptability to speed control—Robbins & 
Myers has added many improvements in perform- 
ance and appearance. 


BETTER, INSIDE AND OUT... From their dynamically 


balanced armatures to their rigid, welded-steel 
shells, nothing has been slighted. Commutation, 
brushes, bearings, insulation, and ventilation all 
represent progressive foresight, backed by long 
experience. 


YOUR CHOICE... In the range of 1/100 to % horse- 
power (covered by four frame sizes), there’s the 


right motor for every “universal” service—sleeve 
or ball bearing; fixed rotation or reversible; open or 
totally enclosed; standard or special rating—and a 
welcome variety of housing types and end-heads. 


GET THE FACTS ON THESE BETTER MOTORS...For 


quality motors with a modern plus, call in Robbins 
& Myers. Literature on request. And, if you would 
like to have R & M sit-in on a discussion of power- 
ing improvements, that’s yours for the asking, too. 
R & M motors are good motors. , Address Dept. C-100. 


ROBBINS & MYERS, INC. 


SSR eee 
BRANTFORD, ONTARIO 


STANDARD 
LOW BASE 


STANDARD 
PAD BASE 
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Chase 


WATERBURY 20 CONNECTICUT 


ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI 


TWELFTH ANNUAL PRODUCT DESIGN AWARDS NUMBER 


ee 


HASE brass sheet is uniform 

in gauge, temper and sur- 
face. It is quality metal with 
accurate widths, straight, 
smooth edges and clean, flat 
surfaces. And the same degree 
of close supervision and critical 
inspection also goes into every 





THIS IS THE CHASE NETWORK 


YOU GET ALL 3 WITH CHASE SHEET BRASS 


bit of Chase copper or bronze 
alloys made in strip or roll form. 
Shortages are making it diffi- 
cult to accept all orders and 
provide top-notch service, but 
we are doing our best to meet 
the demand with the facilities 
of our mills and warehouses. 


he Naltons He 
BRASS & COPPER | 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


handiest way to buy brass 
CLEVELAND DALLAS DENVER DETROIT HOUSTONt INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES 
MINNEAPOLIS NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER+ ST. LOUIS SAN FRANCISCO SEATTLE WATERBURY 
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For the RIGHT Alcoa Alloy—Engineered Right 
INVESTIGATE ALCOA DIE CASTINGS 


Alcoa Aluminum Die Castings offer these four advantages for 
electrical products or equipment: 

Alcoa Die Castings are held to close tolerances. They’ll change 
little in dimension and shape at elevated temperatures and under 
sustained load. 

For many products, no further finishing is required. Alcoa 
Aluminum resists corrosion, can be left bare bright or finished 
by any commercial method. 

Alcoa Die Castings are soundly engineered. Alloy choice is 
guided by Alcoa’s 62 years of aluminum experience. 

Aluminum’s lighter weight means a greater strength - weight 
ratio, adds sales advantages to your product. 

Alcoa Aluminum in other forms is available in a wide variety 
of alloys and tempers. For high electrical conductivity, high 
strength, corrosion resistance, reflective efficiency unequaled by 
any other metal. When you’re designing or redesigning—find 
out what Alcoa Aluminum can do for your product! Call your 
Alcoa representative, or write ALUMINUM COMPANY OF AMERICA, 
2165K Gulf Building, Pittsburgh 19, Pennsylvania. 


Alcoa Aluminum Die 
Castings allow intricate 
design. 


Light, low-cost, Alcoa 
Die Castings add sales 
appeal, can cut manu- 
facturing costs. 


Big Alcoa Die Castings 
save 4 to 2 the weight 
of heavy metals. 


Alcoa Die Castings are 
highly resistant to 
corrosion, can be left 
unpainted. 


Appliances are light, 
sturdy, attractive with 
Alcoa Die Castings. 


Write on your letter- 
head for new Alcoa 
booklet “Designing for 
Alcoa Die Castings.” 


ps LCOA ALUMINUM 
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WITHIN THESE SPECIFICATIONS.... 


HIO stock MOTORIZED REDUCERS 
GIVE YOU... © ATTRACTIVE DESIGN 








DISTRIBUTORS AND 


*Akron, Ohio 
Hardware & Supply Co. 
*Baltimore, Md. 
L. A. Benson Co., Inc. 
*Brooklyn 6, N. Y. 
(Gears) Northside Leather 
Belting Co., Inc. 
Buffalo, N. Y. 
F. E. Allen 
*S. H. Pooley Belting Co. 
Chicago 7, Illinois 
Schrade-Batterson Co. 
Dayton, Ohio 
E. C. Hawk 
*Detroit 2, Michigan 
Abrasive and Supply Co. 
*Erie, Pa. 
Crossley Co. 
*Findlay, Ohio 
Bearing & Transmission Co. 
*Grand Rapids, Mich. 
F. Raniville Co. 
*Hagerstown, Md. 
Hagerstown Equipment Co. 
Hoboken, N. J. 
Crown Industrial Supply 
*Indianapolis, Indiana 
A. R. Young 
*Kansas City, North, Mo. 
Sesco Engineering & Supply 
Corp. 
*Los Angeles, Calif. 
J. W. Minder Chain & Gear Co 
Louisville 2, Ky. 
Alfred Halliday 


*Memphis 2, Tenn. 


Memphis Bearing & Supply Co. 


*Miami 9, Fla. 
General Equipment & 
Supply, Inc. 





REPRESENTATIVES 


Milwaukee 11, Wisc. 
Albert F. Korf & Co. 
*Minneapolis, Minn. 
Industrial Supply Co. 
*Muskegon, Mich. 
Lake Shore Machinery & 
Supply Co. 
*New Orleans, La. 
(Gears) R. J. Tricon Co. 
(Reducers) Woodward Wight 
& Co. 
*New York, N. Y. 
(Reducers) Patron Transmis- 
sion Co., 
(Gears) Atlantic Gear Works 
*Paterson 4, N. J. 
(Gears) Bernstein Bros. Inc. 
Pawtucket, Rhode Island 
George G. Pragst 
*Philadelphia, Pa. 
Rothman Belting & 
Equipment Co. 
Robert L. Latimer Co. 
*Piqua, Ohio 
Bornell Supply Co., Inc. 
*Pittsburgh, Pa. 
Standard Machinists 
Supply Co. 
*Portland, Oregon 
J. W. Minder Chain & Gear Co. 
*Rochester 4, N. Y. 
H. M. Cross and Sons 
*San Francisco, Calif. 
The Adam Hill Co. 
*St. Louis, Mo. 
The Essmueller Co. 


*Syracuse, N. Y. 


U. and S., Inc. 


*Toledo, Ohio 


The Bearing & Transmission Co. 


IN CANADA, *Montreal, Quebec, John Braidwood & Sons, Ltd. 


*Stocks Carried. 


TWELFTH ANNUAL PRODUCT DESIGN AWARDS NUMBER 


@ RUGGED DEPENDABILITY 
@ LOW COST 





Ohio Stock Motorized Speed Reducers are available 
in % H.P. and % H.P. capacities and in ratios 
from 5:1 to 72:1. Output torque is from 43 in. Ibs. 
to 472 in. lbs. Motors are of drip-proof design, (or 
totally enclosed if desired) 115/230 volt, single 
phase, capacitor type and 220/440 volt, three phase. 
All are equipped with cast-in terminal box, heavy 
duty ball bearings and Torq Syncrosnap starting 
switch. Overall dimensions of the units are indicated 
above. If your requirements come within these 
ranges you will find these units well adapted, 
rugged, dependable, low in cost and ordinarily 
available at your nearest distributors. Consult him 
or write us for complete information. 


ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


1358 EAST 179TH STREET © CLEVELAND 10, OHIO 
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: DEALERS AND DISTRIBUTORS 


PROPER PACKAGING Is the Key 


to Better Customer Relations... 


The esteem in which you are held by your customers 
is one of the most valuable assets of your business. 
The danger of aggravating customers with damaged 
goods, and jeopardizing this esteem, can be largely 
eliminated by using the right box for your product. 


CORRUGATED AND SOLID FIBRE BOXES * ‘FOLDING CARTONS * KRAFT BAGS AND SACKS © KRAFT PAPER AND SPECIALTIES 


it} 


GAYLORD CONTAINER CORPORATION cenerai Offices: SAINT LOUIS 


New York * Chicago « San Francisco + Atlanta * New Orleans + Jersey City + Seattle 
indianapolis * Houston « Los Angeles * Oakland + Minneapolis * Detroit * Tampa 
Columbus * Fort Worth + Cincinnati + Chattanooga * Des Moines * Oklahoma City 
Greenville * Portland + St. Lovis * San Antonio + Memphis * Kansas City * Bogalusa 
Dallas * Milwaukee * Weslaco + New Haven + Appleton + Hickory * Greensboro 
Sumter + Jackson * Miami * Omaha + Mobile + Philadelphia « Little Rock * Charlotte 
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to control high frequencies 
USE LOW-CAPACITANCE RELAYS... 












Chicag° 





For smooth, chatter-free control of microwave 
circuits ...switch them with Automatic Electric relays. Auto- 
matic Electric made its first low-capacitance relay more than ten 
years ago, and today offers two types, each providing exceptionally 
low capacitance between contact springs, and between springs 
and ground (frame, mounting, etc.). 


In addition to these low-capacitance characteristics, Automatic 
Electric relays provide the dependability of “twin” contacts and the 
small size you need for compact mounting. The Class “C’’ relay 
(background above) is especially suitable for strip mounting; it is 
only 0.687” wide and 2%” high and is 5154” in over-all length. The 
Class “'S’’ relay (two views in foreground) is 1” wide, 1%” high and 
1194” long, over-all. Operating mechanisms are basically standard 
Automatic Electric designs, thus assuring the high operating 
efficiency for which Automatic Electric controls are famous, 


To receive complete information, simply let us know your specific 
needs. Address AUTOMATIC ELECTRIC SALES CORPORA- 
TION, Chicago 7, Ill. In Canada: Automatic Electric (Canada) 
Ltd., Toronto. Offices in Principal Cities. 


RELAYS SWITCHES 


<a 
LER ee ae 


CHICAGO 


OTHER AUTOMATIC ELECTRIC 
TELEPHONE-TYPE CONTROLS 


Switches 


Turn Keys 


> == Lever Keys 


Efficient, dependable Automatic Electric con- 
trols are available also for many other uses. 
Lever, turn and push-type keys; telephone- 
type dials; stepping switches; lamp jacks and 
caps—as well as a complete range of tele- 
phone-type relays carrying the Automatic 
Electric name—are now in service in hundreds 
of industrial applications. 















ELECTRICAL MANUFACTURING EDITORS AND ADVERTISERS HAVE A MUTUAL INTEREST IN 


Relating Materials and Components 
to Product Design Applications 


Selection of materials and components to meet specific application requirements 
is a vital factor in the design and development of all electrically operated products. 

Here the performance requirements are most critical and stringent. Electrical 
circuits, mechanical linkages, electronic controls, all of the operating elements 
in the product call for a close coordination of the designed-in parts. Materials, 
metals and finishes must measure up to well-defined objectives. Their properties 
and characteristics must match the precise needs of the application. 

The editorial pages of ELECTRICAL MANUFACTURING provide practical help and 
guidance for the engineers and designers who control the specifications of all 
electrically operated machines, appliances and equipment. Every monthly issue 
features articles that deal concretely with materials and components for designed- 
in use. Each discussion is pointed to the technical interests of the makers of 
electrically operated products to whom this publication is specifically directed. 

Advertising in ELECTRICAL MANUFACTURING can be tailored 
to the information needs of prospects throughout the 
broad field of electrically operated products. Adver- 
tising can talk the language of these buyers; it 
can relate the product to application 
needs ... doesn’t have to generalize. 

Thumb through the current issue and 
you'll see many examples of this effec- 


tive reader cultivation. 


TOMORROW'S PRODUCTS ARE 
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Another 


“DESIGN HEADACHE” 






in the insulation for this unique slide switch 


solved by 


used in Anchor Radio’s TV preamplifier 


At the high frequencies encountered 
in TV equipment, insulating materials 
must possess a unique combination of 
many properties. To find such a mate- 
rial for its intricate slide switches, used 
in Anchor Radio’s TV_ preamplifier, 
was the problem faced by Centralab 
engineers. 

INSUROK T-725 laminated plastic 
insulation proved to be the answer. It 
had the necessary physical strength 


*Reg. U. S. Pat. Off. 


and electrical properties. It was stable 
under elevated temperatures and high 
humidity. And, from piece to piece, it 
remained uniform. 

In hundreds of similar applications, 
laminated and molded INSUROK are 
solving difficult problems for industry. 
Richardson’s years of experience in the 
engineering application of plastics are 
available to you without obligation. 


Write, today. 


{DIVISION OF GLOBE-UNION INC., MILWAUKEE 


The RICHARDSON COMPANY 


FOUNDED IN 1858—LOCKLAND, OHIO 


2799 Lake St., Melrose Park, Illinois (Chicago District) 


TWELFTH ANNUAL PRODUCT DESIGN AWARDS NUMBER 


INSUROK™ 


T-725 


1. Uniform quality 












2. Low electrical loss 
3. Resistance to moisture 


4. Electrical stability over 
a wide temperature 
range 


5. Mechanical strength 


6. Close tolerances 


Descriptive 
Data Sheet T-725 


SALES OFFICES: CLEVELAND @ DETROIT 

INDIANAPOLIS ¢ LOCKLAND, OHIO ¢ MILWAUKEE 

NEW BRUNSWICK, (N. J.) © NEW YORK 
PHILADELPHIA © ROCHESTER e¢ ST. LOUIS 
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W ELCO Collector Rings are made in all sizes 
to carry currents of 5 to 200 amperes. Two to 
twelve rings can be furnished on one stub com- 
plete with brush holders, brushes, studs for sup- 
porting the brush holders and stud rings. The 
collector rings can be assembled as a unit on 
one hollow tube with threads on one end and 
insulation bushing on the opposite end. The 
brush holders carrying the current are made of 
brass. The collector rings are made of hard 


bronze material. Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 
special design and functional requirements of 
your machines or equipment. A limited num- 
ber of standard types are available. Send us 
your blueprints and we will design for you the 


collector rings that are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 
1626-22 Vine Street Cincinnati, Ohio 


for DEMONSTRATING AND 


yA 


"ml 


“ 


TESTING AUTO RADIOS 


New Models ... Designed for testing D. C. 
Electrical Apparatus on Regular A. C. Lines. 
Equipped with Full-Wave Dry Disc Type 
Rectifier, Assuring Noise-less, Interfer- 
ence-Free Operation and Extreme 

Long Life and Reliabilit 


“NEW DESIGNS 
ANEW MODELS Yew LITERATURE 


“A” Bottery Eliminator, DC-AC Inverters 
Avto Radio Vibrators fy 


LD Soro 


American Tetevision & Ravio Co. 
Quality verry ia) SP Te ret 


SAINT PAUL 1, MINNESOTA-U S.A 
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CABLE ENCASING PRESSES 


@ featuring the first major improvements in over 20 years 
@ 30% faster extrusion rates than heretofore available 
@ selected by leading plants for their newest installations 


Cable encasing presses remained basically unchanged for 
years...until Lake Erie backed by its many years of experi- 
ence in the manufacture of extrusion presses stepped into 
the picture and developed these outstanding units. Leading 
plants were quick to take advantage of their superior speed, 
efficiency, dependability and ease of operation. You will want 
to know all about these presses if you manufacture cable... 
and our engineers will be glad to tell you all about them. 
No obligation. Write or call us for details. 


- rei LAKE ERIE ENGINEERING CORP. 


MANUFACTURERS OF 


HYDRAULIC PRESSES AND SPECIAL MACHINERY 
General Offices and Plant: 
878 Woodward Avenue Buffalo 17, New York 


DISTRICT OFFICES IN NEW YORK, CHICAGO and DETROIT 
Representatives in Other Principal Cities in the United States and Foreign Countries 


2 | te [ | 2 2 a | N 3 @) R P Manufactured in Canada by: Canada Iron Foundries Limited 


Lanting pennants of hydraulic presses—all sizes and types 


Sibi | 0) NY. US.A Metal Working...Plastic Molding... Forging... Metal Extru- 


sion... Processing... Rubber Vulcanizing...Stereotype Molding 
LAKE ERIE® Plywood... Wallboard...Special Purpose. 
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INOWWEAWV/AVEANB IRE: 


in “SPACE-SAVER” 
and REVERSIBLE MODELS 


FASCO 


6-POLE SHADED POLE MOTORS 
1/30 tneu 1/8 HP, 1000 RPM 


© NEW! Fasca “SPACE-SAVER’... 
FLAT, COMPACT, POWERFUL 


© NEW! Fascao REVERSIBLE... 
AVAILABLE IN ALL 6-POLE MODELS 


* Quiet, uniform performance at all speeds 
* Speed reductions to 500 RPM 
* Higher efficiency . . . long life 


* Mounts to meet every need .. . inter- 


changeable with other motors 


relly le today for full performance data, dimen- 


sions, and applications to FASCO Industries, Inc., 106 
Augusta St., Rochester 2, New York. 


ASCO 


oo Se eee See eee 


ROCHESTER 2, NEW YORK 


If your designs call for metal plus 
the chemical resistance, toughness, 
electrical insulation, or smooth 
“feel” of hard rubber, use these 


WAYS TO 
COMBINE HARD RUBBER 
AND METAL 


ey Molded Inserts: Follow standard molding design practice. Magneto 
part above is good example. Seventeen inserts are molded into high 
dielectric Magnon Super Ace compound (dielectric strength 600 v/mil 
at 60 cycles). This Ace grade gives durable strength up to 300°F. 


@ Shrink Fits: Screwdriver is insulated by slipping hard rubber tube 
softened in hot water over shank,. then slipping heat-softened hard 
rubber handle over both shank and tube. Rubber cools, shrinks, gives 
positive-grip, insulated tool as no other material can do. An idea for you? 


&y Vulcanized Cement Bond: Twe-layer process: Hard rubber outer layer 
for best resistance to chemicals and aging; live, soft-rubber inner layer 
provides resilience. These Ace linings also can be all-hard or all-soft 
rubber, natural or synthetic. 


& 


Ask for ACE Handbook, a gold 
mine of helpful information 


HARD RUBBER ond PLASTICS 


a EUs age a 


11 MERCER STREET © NEW YORK 13, N. Y, 
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= \ YOUR PRODUCT 
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. PERKINS... 


You can stake its repe- 
tation on its trouble 













i 
| 








I 
t 


fi 
5 
rill 


Engineers would want to 
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source of supply for their 
z custom gear requirements 
= is covered in this new bul- 
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letin on PERKINS GEAR 
ENGINEERING SERVICE 
Write now for your copy! 


ll this to 
acquaint 
you with 
qd really 
reliable 
source for 
QUALITY 
CUSTOM 
GEARS at 
competitive 
prices 


Reproduced bere in miniature, 
are some of our recent advertise- 
ments which appeared 

in various engineering 
magazines. 


ED ..... 7-4751 


PERKINS 
Quetom- cunt- 
GEARS rs mi 8 orto 


IN ANY MATERIAL, §} ——__—————— 


Oe mmeens eens ant nto meetin a ae ae atepee © oe 
rr = eS 
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PERKINS MACHINE & GEAR COMPANY 
West Springfield, Massachusetts 


omaha = 7-4781 


AIRCRAFT engine gears. 
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AT COMPETITIVE PRICES 
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PERKINS 


first flor quis-wte 


GEARS 


We Mere entered piecicten geen te cretemey apmeitom 


evtemeticaity UT US QUOTE ON TOUS REQUIREMENTS WOW! 









PERKINS MACHINE & GEAR Co. 
WEST SPRINGFIELD, MASSACHUSETTS 
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Photo shows car 
loaded with trays of 
porcelain’ parts 
waiting to move into 
tunnel kiln. 


olve 


2 Stn Trt ae 


Tit cra 


Two Tunnel Kilns Give 
Continuous Firing 


STAR’S big, modern tunnel 
kilns make firing an unending 
process. As the ware moves 
through the kiln, a gradual 
increase and decrease of tem- 
perature, under direct observa- 
tion, insures correct firing. 
Customers benefit by STAR'S 
policy of using the most modern 
methods available. 
Send for this Booklet 


“SURVEY OF CHARACTERISTICS OF MOLDED CERAMIC PRODUCTS” 


STAR PORCELAIN COMPANY 


41 Muirhead Avenue 


Trenton, New Jersey 


MAKERS OF ELECTRICAL PORCELAIN SINCE 1899 


r Winding Problems Forever 


The revolutionary new Twin 
Disc HyDRO-WyYND combines 
a hydraulic coupling with a 
planetary gearset to compen- 
sate for axle speed variations in 
winding operations. This unit 
maintains a predetermined lin- 
eal speed and tension, constantly 
and automatically, throughout 
the entire winding cycle with no 
manual or other adjustments. 
All jerkiness is eliminated in 
the winding cycle. The Hypro- 
WYND permits the prime mover 
to accelerate to the right 


amount of working torque. 
As axle torque requirements 
vary, the planetary gearset and 
the hydraulic coupling react 
against each other to produce 
an output torque which matches 
predetermined requirements 
for constant tension and con- 
stant lineal speed. 

Available for a wide variety 
of tension and speed require- 
ments on all types of jobs up to 
7.5 hp. Write today for com- 
plete details—and solve your 
winding problems forever. 


with new marion 


ruggedized instruments 


The new Marion Ruggedized meters (Hermetically 
Sealed) now give you an exceptionally accurate and 
sensitive means for electrical measurement and indica- 
tion— under extreme conditions of Shock, Vibration, 
Mechanical Stress, Strain, Weather Conditions and Cli- 
mate. This whole new family of Ruggedized Panel 
instruments gives you new freedom of application. You 
can use them where you have never before dared use 
“delicate instruments.” What’s more, they meet the 
dimensional requirements of JAN _ I-6 , 
and are completely interchangeable with 
existing standard JAN 242” and 3!” 
types. 

Send for your free copy of our book- 
let on the New Marion Ruggedized 


Marionmeans Instruments today. Marion Electrical 
the most Instrument Company, Manchester, New Hampshire. 


mene Makers of Hermetically Sealed Meters Since 1944 
marion meters 


ad 


Clutches & Hydraulic Drives a Mtns , 


COC OLEKGOoeHHEOA4S 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin - HYDRAULIC DIVISION, Rockford, ill 


BRAMCHES, CLEVELAND © DALLAS « DETROIT + LOS ANGELES - NEWARK - MEW ORLEANS « SEATTLE « TULSA 
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Custom-made fine wire! Just specify the 
electrical properties, flexibility, tensile 


strength, laying speed, uniformity and other 






characteristics you must have. Our Hudson and 










Winsted Divisions will meet and maintain your 


\C ene nts specifications. 






gs) 


Y 
"Obey . custom Insulateg © Uniformity of product is guaranteed by our } 
; Q& CUsy critical supervision which guards against vari- 
Or 
G SQ 0, ations in size, structure and electrical values. 
Ye Yes, “Fine Wire Made Finer!” That is why 
Hudson-Winsted fine wires are the first choice 


of electrical, radio, television and electronic 







manufacturers whose products are noted for 


reliability and long life. 





©) Tell us your wire problems and requirements. Our 


research, engineering and production 
facilities are at your disposal. Let us quote! 





a 









hudson wire company 


general offices: ossining, n. y. winsted division: winsted, conn. 
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Another BRAND NEW 
<#>: SWITCH 


with wide applications 


Model 2160A 


A double pole, single throw toggle switch, 
this completely new “Diamond H” product 
incorporates all these long-wanted features: 


© Compactness . . . switch body measures 
only 1-3/16” x 1-3/16” x 1”, is entirely 
enclosed for safety and protection of 
working parts. 
Quick, simple installation . . . snaps 
into hole; spring clips hold firmly on any 
panel .025” to .100” thick. Overlapping 
shoulders permit ample tolerances in finish 
dimensions of installation hole. 
Good looks . . . with plastic body in 
standard brown, black and white, or other 
colors on special order. 
Long life and positive action... 
through rugged construction and a design 
principle that’s new and exclusive in this 
application. Contacts are held together in 
“on” position under pressure of spring 
action. 
High overload capacity . . . conserva- 
tively rated at 15 and 20 A., 125 V.; 10 A., 
250 V., and up to 3% H. P., 250 V., A. C. 


Applications include motor and heater circuits 
in portable ungrounded appliances such as hot 
plates and fan type heaters, together with beauty 
parlor, air conditioning and ventilating equip- 
ment, ironing machines . . . virtually any such 
device that requires cutting both sides of a line 
at the same time. 

Write today for complete details on how this 
new “Diamond H” switch can fit your products. 


THE HART MANUFACTURING COMPANY 


211 Bartholomew Ave., Hartford, Conn. 














You can depend on Lewis for 
your spring needs — whether job- 
designed or made to specification— 
for Lewis has the experience, facilities 
and know-how essential to designing 
and manufacturing practical springs 
and wireforms at practical prices. 
Highly efficient methods and tech- 
niques of manufacturing developed 
by Lewis permit economical, high 
production. 

Lewis Engineers, long experienced 
in spring design and application, can 
help you select the right springs for 
the job—-springs that past experience 
has proved most economical and 
efficient for the exact use. Quality is 
essential but ‘‘fancy extras” that don’t 
contribute to product efficiency of 
Operation are not considered. 

Lewis Spring Engineers welcome 
the opportunity to discuss your spring 
or wireform requirements without 
obligation. Call or write today. 


LEWIS SPRING & MANUFACTURING CO. 
2646 W. North Ave. Chicago 47, Ill. 


PRECISION 


SPRINGS 


THE FINEST LIGHT SPRINGS AND WIREFORMS 


OF EVERY TYPE AND MATERIAL 
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KLIXON 


MOTOR PROTECTORS 


CONTRIBUTE TO FIRE PREVENTION BY 


OBSERVE NATIONAL FIRE PREVENTION WEEK OCTOBER 8-14 





ELIMINATING MOTOR FIRES 


Statistics show that motors are a 
leading cause of electrical fires 
fires that often spread from the ma- 
chine or appliance and cause exten- 
Sive property damage and produc- 
tion delays. 

Klixon Motor Protectors contribute 
to fire prevention in the plant and 
home by preventing motors from be- 


coming dangerously overheated and 
starting fires. They safeguard prop- 
erty and lives when used in various 
motor driven products from machine 
tools to oil burners, refrigerators to 
washing machines. 

Help prevent fires by specifying and 
using motors with built-in Klixon 
Protectors. 


SPENCER THERMOSTAT, Division of Metals & Controls Corp., 110 Forest St., Attleboro, Mass. 
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CLICK... IT’S OFF! 


Should the motor Raita dangerously 
overheated the Klixon Protector snaps 
the power “off” automatically, pre- 
venting possible motor burnout. 





CLICK ... IT’S ON! 


When the motor cools to safety, the 
Klixon Protector snaps the power 
“on” automatically, or by pushing the 
red button when the manual reset type 
is used, 





KIRKWOOD means SAVINGS and DEPENDABILITY 
in MOLDED CORE COMMUTATORS, too = = == == = a» 


Kirkwood’s molded core commutators, in shell and bar types, bring 7 en of _ are ond 
you new savings now. Designed by Kirkwood, and molded to a 0? rer ee 


special Kirkwood formula, these commutators are made with the same 0? Bar type has mica insulation 
segments between bars and will 


precision workmanship as our conventional steel core commutators. : 
not throw bars at high speeds. 


The result is a long-lasting molded core commutator that meets 


your most rigid specifications . . . at savings that spell profits! Both types will withstand dip soldering 
and high speed operation. 


ALAN commutator co. 


OVER 5,000,000 NOW IN USE 1345 CARNEGIE AVENUE - CLEVELAND 15, OHIO 





All PHALO plastic insulated wire 
and cables, cord sets and other 
assemblies have one characteristic 
in common .. . they are all 
quality assured! The latest in 
testing equipment and methods 
guarantees this to every PHALO 
customer. 


Your inquiry will have our 
prompt attention! 
i} Y Z Ask for the latest 
| rn / 
Y 


» 
ihe 


. | 
\ 
\ 


77 PHALO catalog. Ga pea Gy rihte. 


Commercial & Foster Streets, °o 4 aa N 7 Lu e wile a 
WORCESTER, MASS. MANSON tapes 


sulated wire, cables, cord sets and tubing 





“~ SO 
on 
B 
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7 TRADE MARK 
ADLAKE 


We Wi Heavy-Duty Relay 
No. 110] 


Now Available 
with or without 
Compression-Type 
sen m «Terminal Block 








“= 















For the first time, the rugged and versatile 
ADLAKE No. 1101 Mercury Relay may 
REN: rr be had with or without a compression- 
f CONTACTS SECOND “IN. | MAx A type terminal block. Either style is avail- 
NORMALLY OPERATE able as a time delay or a load relay, with 
Re == contact normally open or closed, for A.C. 

THE ADAMS & WESTLAKE energization. 


> CHICAGO, ELKHART, IND. NE ’ 
7 A - 












The No. 1101 Relay offers a time range of 
from .15 of a second to 20 minutes. Time 
characteristics are fixed and non-adjust- 
able, and each relay is tamperproof. The 
standard finish is black enamel, wrinkled, 
and construction is sturdy, to withstand 
heavy shocks and vibrations. 












The No. 1101 proved its value in such 
varied applications as radio transmission, 
timing power circuits, production line 
time control, voltage regulation, liquid 
level controls and solenoid valves. Every 
day, new applications for this economical 
relay are being discovered. 


















For the full story on the No. 1101 Relay, 
as well as the many other important 
Adlake Relays, drop a card to The Adams 
& Westlake Company, 1108 N. Michigan, 
Elkhart, Indiana. No obligation, of course. 





Every Adlake Relay Offers You 
These Advantages: 





HERMETICALLY SEALED — dust, dirt, moisture, 


oxidation and temperature changes can’t interfere The 
with operation. 


eal Adams & Westlake 


REQUIRES NO MAINTENANCE COMPANY 


ABSOLUTELY SAFE Established 1857 ELKHART, INDIANA New York + Chicago 


Manufacturers of Hermetically Sealed Mercury Relays 
for Timing, Load and Control Circuits 
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RANDALL [:'- 


Mooth flow 


BEARINGS 


STANLEY ELECTRIC 
SOLDERING IRONS 


Stanley Irons stand up under con- 
stant use and high temperature be- 
cause the heat conducting core is 
properly wound and the heating 


r head is sealed so that moisture and 
IIA he Aa flux fumes can’t enter. Comfort- 
able and easy to use .. . light, 











properly balanced and with cool 

al hardwood handle. Models for both 

Y scerw-tip (with solid metal core) 

| or plug tip. Write for free helpful 

_ booklet, ‘‘Expert Soldering’’. 
ed 


Stanley Tools, 132 Elm St., New 


B Britain, Conn. 











THE TOOL BOX OF THE WORLD 
















Stanley 
No. 350 
Soldering Iron 






Reg. U.S. Pat. Off. 





Randall bearings last longer—run quieter 
because they are specially engineered and pre- 
cision made for specific applications. Randall’s 
are made from the very finest of materials and 
employ an exclusive double lubricating feature 
that assures longer lasting, trouble-free service. 
Randall bearings, proven dependable by mil- 
lions of applications, have been accepted as 
standard equipment by approximately 85% of 
the leading manufacturers in the air moving 
industry. Randall bearings are available in 
a variety of sizes and styles for shaft sizes 
ranging from 2” to 3-15/16". Write today 
for additional information on Randall bearings 











r more than 








70 years 


we have specialized 







or send your requirements. Randall’s engi- 


neering department is at your service. in the mass production 


of custom-designed tech- 









PILLOW BLOCKS eeetieen eeemmees nical ceramic components 













Details on request. 


D. M. STEWARD MFG. COMPANY 


BAR STOCK a Ree 
SHEET LUBRICATOR 


PER ea SL S15 tect ave, « NEW ENGLAND, . 0. Box 196, Neschom, Mowe,» NEW YORK TO! 
RS. Onristie & Co., 175 Fifth Ave., © PHILADELPHIA 8, Associated Industries, 401 North 
211. EAST MARKET STREET, LIMA, OHIO 


THRUST WASHERS 
BABBITTS 
SAFETY COLLARS 




















Brood St., » LOS ANGELES, Electrical Manufacturers Supply Co., 4116 Avalon Boulevard 
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ONE GEAR BIT THE DUST, ONE DIDN'T 


Abrasive dust makes short work of metal gear, has no effect on 
gear made of U. S. Rubber’s new thermosetting plastic ENRUP 














ENRUP GEAR (right) has operated for 9 months 
in grinding wheel finishing lathe. The metal gear (left) 
had to withdraw after 3 months’ service because of dam- 


age by abrasive dust from grinding wheels. ENrup’s 
high abrasion resistance is seen at its best here. 





FILTER PRESS PLATE, upper left, and chemical bucket, right, are THESE COVERS for electroplating barrels were molded in one 
molded from Enrup replacing hard rubber because of tough- piece from Enrup. Previous practice was to fabricate cover in 
ness, heat and chemical resistance. Center is photostat separator 
plate, once made of hard rubber, now made of Enrup because 
of superior toughness and high impact strength. Lower left is 
lap roll used in the textile industry. Once made of laminated ae 
phenolic, it is now molded out of ENrup, cutting cost by 50%. machined. There is almost no end to its versatility. 


sections from a thermoplastic material, then cement sections 
together. Molding cost has been cut more than 25 per cent. 
Enrup can be punched, sawed, sanded, nailed, bolted, and 








ENRUP IS FABRICATED AND MOLDED ENTIRELY BY U. S. RUBBER ENGINEERS. Leading A DEVELOPMENT OF 
manufacturers select ENrup to help make their products an out- 
standing success. ENrupP is about half the weight of aluminum, and 
is available in varying degrees of flexibility, ranging between that of 
elastic soft rubber on one hand, and hard rubber on the other. For 
more details on this remarkable plastic write to: 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20,N.Y. 
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KUHN: JACOB 


are masters of detail 






Plastic Molding 


WHAT MUST /7 
DELIVER 















It Must Amortize Itself 
Rapidly, then Pay Dividends 
in Increased Production 






DETROIT 
POWER 
| SCREWDRIVERS 


A GREAT CONTRIBUTION TO a 
TIME AND LABOR SAVING 







They replace the slow, dragging tempo 
of hand methods with the almost in- 


















credible speed of their mechanical Note the 7 planes and angles in the 
operation, resulting in tremendously in- above piece, the smooth, perfectly molded 
creased production, greater economy ; : 
set icdaine Gitte: Tey tive ot surfaces. Knowledge and experience in 
types of screws: standard and special selecting the material, expert skill in mak- 
heads, Phillips heads and slotless heads. Driving time one to two . . a if . 
seconds per screw... Uniform tension . . . No marring of heads ing the dies, and equal skill in molding 


or stripping of threads. Screws always in sight of operator. Let 
our experience as specialists in assembly problems serve your : : 
interests. Send sample assembly with screws for production esti- like this. 
mate and prices on equipment to do your job by this modern, 
dividend-paying method. 


result in a finished product 





SEND BLUEPRINTS OR SAMPLES 





poctrr---------------- 





j DETROIT POWER SCREWDRIVER co. | 
| 2817 WEST FORT ST., DETROIT 16, MICHIGAN | rq hy el re o a r@) 8 
| Yes, send along your new catalog ... sounds interesting. | VU IC 
| | M7 (eo) BE OR 
| ry e cetaceaneretiaeinheetscteteinteesnceertciemeteipneeeemaecmsn | 
1204 SOUTHARD STREET, TRENTON 8, N. J. 
i BY | Telephone Trenton 4-5391 
| STREET ADDRESS | 
Ss. C. Ull , 55 W. 42nd St., New York, N.Y. 
| ory i ce A ra asian | incr aS ; CONTACT THE "Tulane — Penn 6-0346 


K & J eS ee wing ae 
elephone — Bridgeport 7- 
! E U i ! il r u WE R 5 C A EW V R A: R CO. eas Wm. A. Chalverus, 2606 N. Fifth St. 


EE Philadelphia, Penna. 
2817 W. FORT ST. DETROIT 16, MICH. SSS Telephone — GArfield 3-3322 
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@® Have you a metal-fabricating problem 
chat’s outside your field or beyond the facili- 
ties of your plant? Would you like the 
help of expert, experienced engineering 
and designing skill to develop your 
idea into a finished product, or im- 
prove an old product? 


Geuder, Paeschke & Frey Co. is 
equipped to develop and produce 
items in sheet steel or aluminum, 
ranging from fruit juicers to 
enameled washing machine tubs 
and automobile parts... doing all 
or part of the work from drafting 
board to fabrication and finishing. 
Manufacturers, large and small, find 
itprofitableto take advantage of our 
overall service and extensive facilities. 


Way we send you this Grochwre 7 | 


It’s illustrated with big, 
clear pictures of dozens of 
production jobs for G.P.&F. 
customers—also data on our 
facilities at your service. 


; 
i 


We have modern equipment and 
the know-how for: 


Book fits your files—and be- : DESIGNING © TINNING 

longs in them. Write today : ENGINEERING © GALVANIZING 
for your copy of “SCIENCE and 2 a © LEAD COATING 
SKILL IN SHEET METALS.” ; aia : ania 


e VITREOUS ENAMELING 
A complete machine shop and tool and die department. 


GPE 


MILWAUKEE 
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COILSPRING SAYS: ee be pr Z (gt we hy 


tadio applications. 


l-watt and 2-watt per 
winding inch. ‘’Clinch- 
Grip” pigtail terminals. 


In any desired length 
for use as resistor or 
low-wattage heater. 


Nothing to char or burn. % Handy glass-insulated resistors. Also 
Fit snugly for localized 
heating such as solder- 
ing iron, immersion 
heater, etc. fibre-glass covering. So flexible that unit 


Write for out impairment. Just the thing for tight 
Literature! _ spots. 


used as miniature heating elements. 
Wire winding on fibre glase core. Braided 


can be bent, twisted, even knotted, with- 


CLAROSTAT MFG. CO., INC. a 


BRAININ 


0a 


CONTACTS 


PRECISION SERVICE... 


‘ ; / 
@ Have you checked your costs on springs and small | from Order to Delivery. 


parts lately? Maybe we can fill your needs just a little Your production problems may be simplified when 


. ae ans : Sse to you consult an organization with a long record of 
better—A little better service, a little better delivery and iit aiilan dhe andi te oe 


perhaps a little better price. Why not call us and let us types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention. 


No order too large or too small. is Extra KNOW-HOW 


for your specific design problems 


We YS. STEEL WIRE SPRING 2. IRERMOSTATIC BIMETAL 


PRECIOUS METAL PRODUCTS FOR schlecht seth 
7800 FINNEY AVE. + MICHIGAN 1-6318 C BRA NIN ff 
CLEVELAND 5, OHIO , 


figure your spring and small part requirements NOW! 


318 Wen non Street, Mt. Vernon, N. Y. 
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chooses Monel 


The secret of making savory tea, experts tell us, 
is hot water ...really hot. 


To extract the full tangy flavor and aroma 
from good tea, the brewing water must be at 
least 200°F. 


So... when Silex engineers wanted to create 
a counter-top tea maker, they knew that the 
chief requirement was abundant supplies of hot 
water. Not just ordinary hot water, but clean 
hot water... free from any flavor-impairing con- 
tamination such as might come from metal 
pick-up in the storage tank. 


And then, of course, there were the important 
problems of durability, ease of maintenance, 
and attractive appearance. 


Silex engineers found the answer to these 
multiple problems in a single metal... Monel®. 
Appearance-wise, Monel’s bright, silvery lustre 
was extremely satisfying. Engineering-wise, it 
was almost an ideal material... highly corrosion- 
resistant, ductile, strong, with good welding and 
brazing characteristics. 


The Silex Company’s new Monel Teaket, now 
on thousands of lunch room counters, delivers 
as many as 100 cups per hour of water that is 
205 degrees hot. And, thanks to Monel’s excel- 
lent corrosion-resistance, the tea-brewing water 
is free from objectionable “metallic” taste. 


This is but one of thousands of instances 





The Silex Teaket, a water heater for making tea in restaurants. Made 


of hard, corrosion-resistant Monel, the Teaket needs only an occa- 


sional wiping with a damp cloth to keep it bright and sparkling. 
Made by THE SILEX COMPANY, mfrs. of the famous Silex Coffeemaker. 


where serious design problems have been solved 
through the use of versatile Inco Nickel Alloys. 
If you... like Silex...have a corrosion, high 
temperature, or appearance problem, you are 
invited to consult with Inco’s Technical Service 
Department. 


Write for “66 Practical Ideas”. ..a collection 
of helpful hints for electrical manufacturers. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


EMBLEM 


OF SERVICE 


NICKEL 20%, ALLOYS 


MONEL® « “R’’® MONEL « “K’’® MONEL « “KR’’® MONEL « "'S'’® MONEL 
NICKEL * LOW CARBON NICKEL « DURANICKEL® 
INCONEL® « INCONEL "X'’® 
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Multi-Purpose 


Thermostat 


controls 90 psi 
steam pressure 
within +4 psi 


ar 


Quick 
Charge 
oil-fired 

steam 
cleaner 


When cold water is changed into scalding steam in two 
minutes, it is of primary importance to solve the problem 
of turning off the fire and fuel before safety valve pressure 
is reached. This was accomplished for Quick Charge Inc. 
— makers of a portable steam generator — by a Fenwal 
THERMOSWITCH unit. The sensitive, dependable thermal 
response of this rugged thermostat makes possible the 
maintenance of a 90-pound per square inch pressure within 
plus or minus 4 psi when set at 320°F. 

Because of their unique performance, THERMOSWITCH 
thermostats are used in a wide variety of applications. 
Their activating element is the single-metal shell that in- 
stantaneously expands or contracts with temperature 
changes, making or breaking the electrical contacts enclosed 
within it. 

Why not put THERMOSWITCH controls to work for you? 
Send coupon below for further details showing how they 
can help solve your control problems. 


MAIL COUPON TODAY! 


THERMOSWITCH:® 


The Precision, Multi-Purpose, 
Industrial Thermostat 


SENSITIVE... but only to heat 


FREE! cet tnis bulletin ...see what i 


Fenwal Thermoswitch units can do for you. 
Just fill in coupon and mail...no obligation. 
FENWAL, INC., 110 Pleasant St., Ashland, Mass., 
111 South Burlington Ave., Los Angeles 4, Cal. 
Temperature Control! Engineers 


I am chiefly interested in the applications checked: 


0D Heating 
0 Cooling 


0 Humidity Control or 
Detection 


0 Vapor Level Control 


0 Pressure Control 
a (by controlling vapor 
0 Timing (thermal) temperature) 


C) Radiant Heat Control 


OTHER (Please fill in your special requirements) 


a ae ee ee eee ee ee eee 
Se 


© Alarm (over-temperature, 
under-temperature) 


a em TEs See ee ae ee 
eee Se wee ee ee ee ee 


es ee ee | 
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Identical quality, balanced performance, rugged con- 
struction and accurate rating are the features you take 
for granted in resistors. 


Silver-soldered, uniformly wound resistors by Resistors, 
Inc., have established each of these requirements in use. 


But, more significant for your resistor problem is the 
service offered you by Resistors, Inc. 


Whether you need one or one thousand units, Resistors, 
Inc., can furnish the exact resistor you require from the 
complete range of types, sizes and ratings—standard or 
special—available at Resistors, Inc. Consult us today 
on your resistor problem! 


5234 West 26th Street + Chicago 50, Illinois 


Exploded view 
TE Jack & Plug 


These Quick Coupling Jacks and Plugs make connecting 
thermocouple circuits—Simpler, Easier, Quicker—especially 
when circuits must be broken frequently. 


The Polarized Connectors are made of thermocouple material 
with either screw fastened or soldered connection. Bakelite 
cover halves are screw fastened; have finger-grip pull. The 
lead wire openings clamp duplex wire securely—relieving 
strain from connections. 


For more information about these Connections, Panels, Ther- 
mocouples, Lead Wires and Accessories, Write, now, for 
Catalog N 


Thermo Electric ‘x ws 
eed 
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Nov 
| | st a three 


ALL THREE TAPES ARE IMPORTANT 
TO MEET THE SPECIFICATIONS OF THE 
ELECTRICAL TRADE 


rea ee 
me . mon 


Le re 


. aN Lt 
er he eee 


PLASTIX, FRICTION, RUBBER TAPES | 


Those in the electrical trade know that each job presents its particular 
problem which has to be worked out for greatest efficiency and 
economy. This requires the careful selection of materials and the 
application of know-how methods. No one tape has all the qualities 
needed but one tape may prove more efficient for one type of 

work and a combination of two tapes may prove better for another. 
That's why we offer all three tapes PLASTIX, Friction and Rubber. 
One or a combination of these dependable tapes will fill your require- 
ments. Have all three on hand...order them from your jobber today. 


Available in practical 
sizes and packaging 
for contractors and 
industrial users. 


VAN CLEEF BROS.[NC. 
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ALL PEERLESS 
MOTORS ARE 


Ke 


ORE than 90% of all Peerless Motors are 


custom manufactured to meet the specific 


Cet ee 


[= 
STURDY CONSTRUCTION 
TrnldoT eas: So we “Peerless Register’’ every motor before 





















operating requirements of the equipment with 


which they are to be used. 


shipment. The words “Peerless Registered’’ are 


ae ae ae 






a trademark, recorded in the U. S. Patent office. 


0 Only Peerless Motors can bear this phrase, and 
verly-Hautz All Steel adjustable motor slide 


bases are manufactured to fit NEMA standard only Peerless Motors offer you this protection. 

motor frame sizes 203 to 505. Other sizes can be 

made to specification. This registration record is assurance to both you 
No additional machining or assembling is neces- 

sary. Each Overly-Hautz motor base is shipped and your customer that the Peerless Motor has 

ready for installation including cadmium plated been properly designed for your equipment so 


bolts for mounting motor. 
as to give best possible performance and long, 


satisfactory service. And the registration record 
makes possible the quick identification of any 


Peerless Motor — anywhere. 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
Manufacturers of Quality Motors Since 1893 
Single Phase + Polyphase « Direct Current + % to 15 H.P. 


au Poorbess. Votes. ARE PEERLESS REGISTERED’ 
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. Are Your 
PRODUCTION 
FACILITIES 





@ If you’re worried about getting more 
production out of your plant, here may be the 
answer to your problem. Let CLEVE-WELD 
produce your hoops, rings, bands, motor and 
generator frames, wire spools and other cir- 
cular weldments that you are now making in 
your own plant. 


For 39 years many leading electrical products 
manufacturers have relied on CLEVE-WELD 
for their circular rolled and welded steel items. 
These manufacturers know that CLEVE-W ELD 
engineers have the mass production ability to 
produce these parts at reasonable cost. In addition 
CLEVE-WELD metallurgists carefully govern 
the quality of carbon, alloys or stainless steels 
going into your product. Take advantage of this 
opportunity to relieve production jams in your 
plant. Air mail today your blueprints and we 
will gladly quote. 


THE CLEVELAND WELDING COMPANY 


West 117th Street and Berea Road e Cleveland 7, Ohio 






pitino soi 


Wire Spools 








; 
; 
+ 
% 
— ics 


Motor and Generator Frames 


CLEVE-WELD 


CIRCULAR ROLLED AND 
WELDED STEEL PRODUCTS 
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AU ways light and always right 


Products made with 


LAMINAC® Laminating Resins 


Here’s what LAMINAC Resins can put into products 


by way of special performance features: 


STRENGTH AND LIGHT... Commercial signs made 


with LAMINAC Resins are so translucent that one 


electric bulb illuminates them brilliantly. Because of 


LAMINAC'S superior strength, the seller fully guar- 


antees them against breakage under normal use. 


LIGHTNESS AND STRENGTH... Five times lighter 
than one made of iron, and 35,000 times as large 
as a baseball, the new Westinghouse photometer 
meets all requirements for strength, ease of handling 


and maintaining, ease and economy of production. 


STAMINA AND LIGHTING... Street lamp re- 
flectors shed light on the toughness and durability 
of LAMINAC Resins. They offer all kinds of re- 
sistance to all kinds of weather, corrosion, and 


small-boy mischief. 


AMERICAN Cyanamid COMPANY 


PLASTICS DEPARTMENT 
35 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


In Canada: North American Cyanamid Limited, Royal Bank Building, 
Toronto, Ontario, Canada 


320 


YOUR PRODUCT NEEDS A 


VOLTAGE 
STABILIZER 


To Guarantee Performance, Protect 
Your Reputation, Boost Your Sales 


By simply building-in a low cost Raytheon Voltage Stabilizer, 
you can protect your electrical or electronic product from all 
the hazards of fluctuating line voltage. Compact, light in weight, 
ruggedly built — a Raytheon Voltage Stabilizer insures a life- 
time of peak performance at moderate cost. Available in a wide 
variety of standard models or custom-built to meet your special 


requirements. Write for new Voltage Stabilizer Bulletin. 


TESTS SHOW... 


Tests on full load, hot and cold, 
show that the standard Raytheon 
Voltage Stabilizer varies from 
115.1 to 114.6 volts (+ 0.5 volts). 
Other voltage stabilizers under 
the same conditions show varia- 
tions from 114.8 to 112.8 volts 
(+ 2.0 volts). 


RAYTHEON MANUFACTURING COMPANY 


Magnetic Components Division, Dept. 6460EM 
WALTHAM 54, MASSACHUSETTS 


: Used by leaders in every field! 


For quick, secure 
fastening 
at low cost! 


ENO 
Peta 
NUTS and Le 
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Why Sal Scrap 
Whon the Frohita in 
oun Product 7 





sor \¥ 
—— ), 


Cy C 
yd 
‘aad 
Let Reynolds blank out shapes for you... 
and your scrap handling problems are ‘‘blanked out’’, too! 





OU PAY a raw materials price for sheet alum- Write for Details 


au inum to blank out shapes. What's left is scrap. Also for free folder that explains this unique fabricating service. 
ae Lots of it. In many cases scrap has accounted for as 97 ‘all the Reynolds Sales Office listed under * Aluminum” in 
high as 75% of the metal, Besides the outright money your classified telephone directory. Reynolds Metals Company, 


: Parts Division, 2055 South Ninth Street, Loutsville 1, Ky. 
loss, you've had a lot of collateral expenses—floor 


space, handling, bailing, shipping costs. annette teeeen 


Reynolds can furnish aluminum blanks of virtually 2055 Seuth Ninth Street, Lovisville 1, Ky. 


Please send the folder describing Reynolds Aluminum 


any shape in desired thicknesses, alloys, quantities. 7 
; Fabricating Service. 


With this service you get these advantages: a} re- 





duced raw material inventory ; Q release of valuable Name- 
floor space; &) lowered cost for material handling; Title 
oO delayed material billing; 2 scrap handling elim- Company 
inated. And when Reynolds forms and fabricates the ; 
‘ : , ; street 
§ parts, you win again with, @ larger plant capacity ; 
: City—— Zone—— State 


OE @ 10 rejects; € more time for sales planning. 


eee eee eee eee sees st 
bee SSS SSS SESS SESS SSS SSS SS SSSSSSSSSESSSSSSESSS ESSE SS ES 


REYNOLDS dm ALUMINUM BE 


ake eel 








A COMPLETE ALUMINUM FABRICATING SERVICE INCLUDING BLANKING + EMBOSSING 
STAMPING - DRAWING + SPINNING - FORMING «+ ROLL SHAPING + TUBE BENDING + WELDING - FINISHING 
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WIRES— 
MEASURED, 

CUT AND STRIPPED 
AUTOMATICALLY — 


FAST 
AT 
Low COST 


© HANDLE WIRE FROM 26 GAUGE TO 000 
GAUGE 


Applications of Artos Machines throughout the auto- 
motive, radio, telephone, and electrical appliance in- 
dustries have the economy-improving, efficiency- 
increasing values of fully automatic cutting, measur- 
ing, and stripping of wires. AND, terminals can 
also be put on one end, AUTOMATICALLY, IN 
THE SAME OPERATION! 


Artos machines are available in a variety of mod- 
els. There is probably one to meet your exact re- 
quirements, in either bench or floor models. 


Make it a point to find out how Artos machines 
can improve your production. Write on company 
letterhead today for complete information. 


AV ae h 
ENGINEERING CO. 


DEPT. EM, 2739 S. TWENTY-EIGHTH STREET 
MILWAUKEE 7, WISCONSIN 


| COTTRELL 
INSULATING PAPERS 


100% RAG PAPER FOR 
EVERY ELECTRICAL INSULATING NEED 


COPACO .. . 100% Rag Stock insulating paper is expressly 
designed for the most exacting electrical use, in- 
cluding applications requiring highest degree of 
chemical purity and maximum strength. 


COPAREX insulating paper, 100% Rag Stock having 


good strength and flexibility. Recommended for use 
where high physical strength of COPACO is not 
required. 

COPAREX-S . . . a quality 100% Rag Stock of bonded plies 
suitable for all insulating applications and especial- 
ly recommended for acetate laminations. 


ALL COTTRELL Insulating Papers are available in 
continuous rolls, sheets or in coils slit to your specifi- 
cations. Thicknesses .004” — .030”. 


Samples and data sheets furnished or request. 


COTTRELL 
PAPER CO., INC. 


FALL RIVER, MASSACHUSETTS 
tory: Rock City Falls. New York 


ct 


OWA 


TRACING CLOTH THAT DEFIES TIME 


@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over | 
half a century. Draftsmen all over the 
world prefer it for the uniformity of 
its high transparency and ink-taking 
surface and the superb quality of its 
cloth foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

If you like a duller surface, for 
clear, hard pencil lines, try Imperial 
Pencil Tracing Cloth. It is good for 
ink as well. | 


Imperial 


LL anc 
Pa Bee We 


$i 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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‘HOW GENERAL ELECTRIC 
SILICONE INSULATING RESINS ~~ 


le HELP MAKE POSSIBLE 4 
““FLYWEIGHT’’ AUTOTRANSFORMERS 
Se 


oo 












Ounce for ounce, autotransformers specially designed to 
use G-E silicone insulating resins have three times the 
power capacity of conventional transformers. Size can 
be reduced one-half to one-third. (New design at right.) 


If you need an insulating material with exceptionally 
high heat resistance, you'll want to investigate G-E 
silicone insulating resins. These resins provide Class H 
insulation, permitting hot-spot temperatures of 355 F. 
Their temperature range is 90-135 F above conventional 
insulating materials. Their use permits the manu- 
facture of smaller, lighter units than is possible with 
ordinary organic insulation—like ‘“‘flyweight’’ auto. 
transformers for aircraft. 


Higher safety factor 

This new class of electrical insulation is particularly 
valuable for equipment which must operate subject to 
frequent overload conditions. It easily withstands tem- 
peratures of up to 480 F for limited periods, saves ex- 
pensive rewind costs resulting from burned-out in- 
sulation, 

New applications 

G-E silicone resins should be specified when these 
conditions are important: reduced weight (as in 
autotransformers shown above), high operating 
temperatures, overload, space limitations, or corrosive 
atmosphere. 


TO FIND OUT MORE 
about how G-E silicone 
insulating resins can 
improve your product, 
write for bulletin 

and data sheets to 
Section G-2, 

Chemical Department, 
General Electric Co., 
Pittsfield, Massachusetts, 


GENERAL @@ ELECTRIC 
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NO OTHER FASTENER SOLVES 
SO MANY DESIGN PROBLEMS 


for the shop 


This electric 
punched-card ac- 
counting machine 
contains 1100 set 
screws. Bristol’s 
Multiple-Spline 
Socket Screws 
were selected for 
convenience in as- 
sembly... elimi- 
nating breakage of slotted ends 
which is possible when ordinary set 
screws are used. 

Multiple-spline design of socket 
provides greatest resistance to 
wrench abuse, particularly in small 
sizes .. . permits tightening much 
further than with any other screw. 
For compact or complicated assem- 
blies, spline design makes it easy for 
assembly men to reach awkward 
spots without fumbling. 














out in service 


This machine places hoods on milk 
bottles at very high speeds. To keep 
the assembly tight against vibration, 
Bristol’s Multiple-Spline Screws are 
used. The exclusive multiple-spline 
socket turns wrenching force into é 
rotary motion—not expanding pres- M3 
sure—so even the small, thin-walled sizes can be tightened 
beyond the roundirg out or bursting point of ordinary screws. 
Yet the tight set is easily loosened—if parts have to be re- 
moved for replacement, adjusting or cleaning—by a flick of 
the wrench, with no screw spoilage. 


Only BRISTOL gives you the right Socket Screw 
for every application 












multiple-Splin 
Screws -°° 


oe a. 





THe Bristo. COMPANY | 
Mill Supply Division 
153 Bristol Road, Waterbury 20, Conn. 


Please send me free sample of Bristol’s Multiple- | 
Spline Screw and bulletins showing applications to: | 


eae ae 


Ne kc aa bce esd EN Keer eben 0ent tks ereres | 
GOS v.60 a hive des ncicdccakiskeet rinses cin | 
SEO EO OTE Oe | 
RG stds eect SOMB....... ee | 
NS oss sia fh bnaks (ae <na eet bs ee ewe cdlon's | 


Send coupon for helpful bulletin on designing compact, tight assemblies 
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MULTIPLE ARM 


RELAYS 


for long-term dependability 


Designed to give reliable service under the 
varying conditions encountered in industrial 
applications. 


Compact for minimum space. Small power 
consumption. 


No more space required for any con‘cct 
arrangement, utilizing up to 18 arms. 


Available for surface mounting . . . in her- 
metically sealed containers, or with octal 
plug-in base and cover. 


Contacts of silver or palladium, or special 
alloys, according to requirements. 


WRITE FOR BULLETIN No. 50-2 


RELAYS 


SIGNAL 


ENGINEERING 6€& MFG. co. 


WEST 14" ST. NEW YORK 11 


For Clips, Springs, Contacts, 


Washers, Diaphragms, etc. 


Specify Waterbury Phosphor Bronze for those prod- 
uct parts that require resilience, high tensile strength, 
corrosion resistance and low-cost stamping or form- 


ing. 

Available in sheets and rolls in all standard sizes. 
Waterbury metallurgists will be glad to consult with 
you on your application problems. 


PHOSPHOR BRONZE — NICKEL SILVER 
SHEETS AND ROLLS 


WATERBURY ROLLING MILLS, INC. 


WATERBURY, CONN. New York Office: 350 Madison Ave. 


THREE WAY-Two Position-Normally Closed-Normally Open-Directional Flow 
TWO WAY-Normally Closed TWO WAY-Normally Open 


Skinner Solenoid Valves are extremely compact yet have 
unusual capacity—a great asset to designers looking for 
positive, accurate, long-lived controls for liquid and gas- 
eous media. Available in standard pressure range of 5 
to 250 p.s.i. and special from 5 to 850 p.s.i. Impregnated 
coils withstand moisture. Soft insert seats prevent leak- 
age. Spring loaded for positive action. Usable in any 
position. Power consumption of 10 watts max. Pipe con- 

nections available to your specifications. 


Write for Bulletin No. 491 


Mm Shcuwercevectric VALVE DIV. 


THE SKINNER CHUCK COMPANY 
130 Belden Ave., Norwalk, Conn. 
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Type G ‘ 
(CM75-80-85-90-95) 


Type F (CM65-70) Type A 
(CM55-60) 


M29 


transaid Micas 
for your specific needs 


Built to Joint Army and Navy Specifications 


Whether you need a certain characteristic, or 
a combination of several performance features 
in your specific capacitor application, you can 
safely specify these Sangamo Transmitting 
Micas for all types of military radio and elec- 
tronic equipment for two reasons—first, be- 
cause Sangamo Micas are service-proved by 27 
years of satisfactory performance; second, they 
are built to meet all standards set by Joint 
Army and Navy Specifications JAN-C-5. They 
are engineered to assure high current carrying 
ability, to hold losses to a minimum, and to 
provide maximum safety. 


Type G Capacitors are designed for use in 
medium and high power, high voltage and high 
current circuits. They are ceramic encased and 
are frequently connected in gangs to handle 
heavy loads. 

Type F Capacitors are used in similar applica- 
tions to type G’s and are potted in bakelite 
cases. 

Type A and Type H Mica Capacitors are 
molded in a thermo-setting plastic and are 
designed for use in low voltage, low power and 
low current circuits. 

These, and many other types of Sangamo Mica 
Capacitors, are fully described in Catalog No. 
831. Write for your copy. SC8O-1A 





q Type H (CM45-50) 


In Canada: Sangamo Company Limited, Leaside, Ontario SC50-1A 
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The Quiti® SOCKET HEAD 


CAP SCREW 


The knurling on the head of the UNBRAKO 
Socket Head Cap Screw saves valuable assembly 
time because the UNBRAKO can be screwed in 
faster and further with the fingers—the handi- 
est of all wrenches—before a wrench is needed. 
The slip-proof knurling “gears” the screw to 
the fingers, even when they are oily or greasy 
.. . this is especially important in the smaller 
sizes. 


So, use Knurled UNBRAKO Socket Head Cap 
Screws and save time and money. 


Write for further information. 


“See us at Booth 2434, 
Convention of National Metal 


Congress and Exposition, 
Chicago, October 23 to 27.” 


seer YD 2x 


Knurled Head Socket Knurled Head 
Cap Screws Stripper Bolts 

Flat Head Socket Precision-Ground 
Cap Screws Dowel Pins 

Self-Locking Socket Fully-Formed 
Set Screws Pressure Plugs 


gee STANDARD PRESSED STEEL CO. 
— RARER er ARNE 


JENKINTOWN 9, PENNSYLVANIA 
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Rogan Offers a Wide Variety of Stock Molded aes hes ie 


'; Synchronous Self-Starting Motors 
i { RELAYS + Open or 
Can Type 


rengammecrny ser pgoneapagpanecennas ss <r oonRRNRE RNR « - 





és ee 


Ri os 


WRITE “/adag FOR CATALOG 


In SWITCHES, FLASHERS and RELAYS 
where dependable performance is 
SEND FOR FREE CATALOG Meet C Lae ae 


DIAMOND SEAL fo 
Save time and tool costs by using Rogan’s stock molded knobs. 4 NTT mT el BY 


Supplied without tool charge; immediate delivery. Wide range ss ae 
Llecivic MFG. CO. 



























of sizes, shapes, colors; branded to your specifications. Write > 
* 
Automatic 


for free catalog now! 


ROGAN BROTHERS *2,,cs"NSiiien” || 77 CEE 
50 STATE STREET - MANKATO, MINN. 


Compression Molders and Branders of Plastics 








to meet Modern Production Methods in the fields of 
Radio * Television * Telephone * Telecommuni- 
cations * Railroad Signalling * Automotive Industries 


Can Manufacturing * Machinery * General Electrical 
Work * Aeronautics and many others. 


















Mica-Glas, which is built up of hand-laid 
premium mica with glass cloth backing, has Be the itlustration 
high dielectric strength, is resistant to heat above, Mica-Glas is be- 
and impervious to moisture. ing visually inspected 


SAFE! SPEEDY!! EFFICIENTI!! pervir ee ing, visually | inspected 
With either long-life synthetic resin or 


SUPERSPEED WHITE FLASH Activated Rosin Cored Solder ie ; gk y : thickness. Bond content, 
THE comes in different diameters and alloys—YOU CAN silicone bonding, it is available in sheets, dielectric strength, slip- 

SELECT THE SOLDER TO GIVE MAXIMUM EFFICIENCY rolls and tape, in standard thicknesses and ee we other charac- 
FLUTED CORE AT THE CORRECT TEMPERATURE—FOR YOUR JOB widths. Sg ee 


an af an ber eke 8 tb OF ; ‘ ‘ : < fully checked during 
=—<¢teltate tn section ’ your requirements. To insure uniform insulation value, manufacture and as a 


—contains a fluxing Check these Important Features: National impregnates the glass cloth in a final inspection before 
medium of unrivaled shipment. 


































aibdsane. atten to %& Activated rosin flux insures maximum ‘‘wetting’’ National-designed coating tower which meters 
ane. én. . the and spreading, i ; and cures the varnish with uniform accuracy. 
solder at six points. -d oath er eaagguaind ee exdune eae Mica splittings are applied under close con- 
* . . in . i 
See er ainiediaies aihites ae A ee trol and are bonded tenaciously to the glass NATIONAL 
fluxing at correct & Cuts down rejects. cloth. When you use Mica-Glas you know 
temperature, and ob- | %& Non-hygroscopic residue of high dielectric strength. your electric windings are using the best. os 
viates dry and high * No unpleasant odor. Use Mica-Glas, and other National insu- | 
resistance joints. * Complete contiavovs core. lation, for known high value. Some of the SS NSULATIONZ—~ 
Made by Metal Refiners for 150 Years.’’ world’s largest manufacturers of electrical ~~ e oole 











Write to our U. S. Representative for samples, equipment standardize on it. 

technical literature, and prices. Stocks maintained . . 

in Rochester for immediate delivery to all points. a 

ey PET) INET AOTC RTO ROTONNSD 
ae MAURICE H. ESSER _. r SN RB IR ri is ; : . 

& SONS LTD. | Dept. 8, 113 N. WATER STREET Ny f “= sete te ates dB mpeg: eee 


LONDON, ENGLAND _| ROCHESTER 4, NEW YORK ~ ae ae ee TS ylapebiemetinandees ab ailiaias lta 
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IN BRUSHES 

® for high current density 
¢ minimum wear 

¢ low contact drop 


e low electrical noise 
e self-lubrication 


IN CONTACTS 


¢ for low resistance 
¢ non-welding character 


GRAPHALLOY OILLESS BUSHINGS 
Contain NO OIL... Require NO OIL 


Accurately formed, truly self- a 
lubricating, durable, constant 
co-efficient of friction, operate dry 
— or submerged in gasoline or 
corrosive liquids, and in wide 
temperature range...even where 
oil solidifies or carbonizes. 














Underwriters’ 
Approved. 600 Volts AC 


Non-Reversing 

2 to 4 Pole 2-3/4” w. x 3-5/8” h. x 3-5/16” d. 

5 to 8 Pole 5-9/16" w. x 3-5/8” h. x 3-5/16" d. 

Reversing 

2 to 4 Pole 5-9/16” w. x 3-5/8” h. x 3-5/16” d. 

Note: 10 and 15 ampere contactors have same mounting 
and overall dimensions. 


ACCESSIBILITY 


To replace contacts, it is not necessary to disassemble the 
complete contactor. Just remove the parts comprising the 
stationary and movable contacts. Contacts can be replaced 
without disturbing wiring. To change coil, remove magnet 
frame and coil assembly only. (See illustration below.) 


Cussent on : *Among other GRAPHALLOYs are 
rrying. Babbitt, Copper, Bronze and Cadmium. 





Accumulated design experience counts — call on us! 


aa 


UR a 


FOR METAL PARTS __ 
ASSEMBLIES OR J FLEXIBILITY 


FINISHED PRODUCTS? Using a screw driver only, you can easily change any pole 


from normally open to normally closed. No special parts 
required. 10 and 15 ampere parts are interchangeable. 


RELIABILITY 


Laboratory tests involving millions of operations, plus field 
service of thousands of R-B-M contactors on door operators, 
radio transmitters, packaging and weighing machinery, hoists, 
machine tools and many other industrial applications offer ‘ 
proof of dependable, trouble-free performance. H 


ADVANCED DESIGN 


Melamine Insulation. Molded coil housing. Ilsco solderless 
connectors. 50/60 cycle magnet coils. Palladium silver con- 
tacts. Stainless steel self-contained 
contact springs. 





Then, let us produce them for you! We 
Where space is a factor, and 
accessibility a must—use 
R-B-M industrial contactors. 
Initial low cost plus depend- 
able performance will save 
you money. Write for Bulletin 


600 and price list on your : 
company letterhead. 
% 


Dept. A-10 R-B-M DIVISION OF ESSEX WIRE CORP. 


R-B-M DIVISION 
ESSEX WIRE CORP, 


Logansport, Indiana 


have over 150 modern machine tools for Stamp- 


ing, Drawing and Machining; and, complete fa- 





ciliti ; 
lities for Assembling, Plating and Painting 
Write for bulletin or send 
blue prints with quanti. 
ties of items you need. 







production 

problems 7 
CALL POPPER 
@ JS, POPPER, 4. 
222 NINETEENTH ST., UNION om : s r 
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CLEAN-CUT 





, 


et te ee ey i ee 


ee) el Lt 


1 Extreme Uniformity 
Superior Staking Qualities 


Better for Molded Parts 


ADVANTAGES 






...ends will roll without splitting 


---Closed end keeps compound out 


If you use pins for vacuum tubes, 


adapters, fluorescent lamps, plugs, or 
electrical equipment of any kind, the 
chances are you’ll save time, money and 
rejections by using these super-smooth, 
seamless, patented Radio Pins. They are 


available in a wide variety of styles and 
sizes, with staking end either closed or 


open. For a quotation, simply send a 

sketch, sample or description and state 

the quantity and finish you need. 
SHEET METAL STAMPINGS? 


In addition to Radio Pins, we produce 
large quantities of top caps, base shells 


and adapter shells for vacuum tubes; 
also a wide variety of other metal prod- 
ucts, including deep-drawn shells and 
cups, blanks and stampings, ferrules, 


grommets, washers, vents, fasteners— 


and, for almost every manufacturing 


American Brass Company, Waterbury 


requirement, the world’s largest assort- 
ment of eyelets. 

We invite your inquiry to the Water- 
bury Brass Goods Branch of The 
20, Connecticut. 
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Please anticipate your needs as far as possible 













—but PLEASE give us plenty 
of time to design, make and 
ship. Materials are getting 
scarcer. We want to give you 
just as prompt service and 
deliveries as we possibly can 
....S0, please help us to 
help you. 





SUPERIOR CARBON PRODUCTS, Inc. 


9114 GEORGE AVENUE, CLEVELAND 5, OHIO 
Ss, ‘ B 0) CARBON 
rae Lad ST BRUSHES 
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The RIGHT pencil for the RIGHT job 







62 Years Ago KOH-I-NOOR 


made the FIRST Drawing Pencil . . . 
in 17 DEGREES, 6B to 9H. Since that 
time no other pencils have approach- 
ed Koh-I-Noor’s Record for Unfail- 
ing Uniform Performance. 


No Matter What Your Requirements.. 
you will find a KOH-I-NOOR 
Product to satisfy you completely 







NOW 


Available... 


#1600 KOH-I-NOOR 
Polycolor Pencils 
with IMPORTED Leads 


in 66 colors 


DRAWING PENCILS 
COPYING PENCILS 
WRITING PENCILS 
CHECKING PENCILS 
COLORED PENCILS 
OFFICE PENCILS 
ART PENCILS 
HOLDERS LEADS 


PENHOLDERS ERASERS 
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“ay TIME-SET CANT 
BE DISTURBED BY - 

VOLTAGE 

UPS and DOWNS! 






or 
multi-pole 
ROTARY 

SNAP 
AGASTAT TIME DELAY RELAY SWITCHING 


Readily adjustable... flexible . . . instantaneously 
recycling ... small, compact and easily mounted. 





— to answer your problems of 
control and transfer switching 


Literature and information without obligation. 





EY oO AGA A | 
ia IN THESE PAGES — 
A Santas | Sbattat with complete and up-to-date applica- 
AIRPORT = incon, «Suess Dates tion data, circuit diagrams, dimension 
AMERICAN GAS ACCUMULATOR COMPANY eee” mounting means, this 12-page 
: gives a detailed description o 
1027 NEWARK AVENUE ELIZABETH 3, N. J. the electrical structure and operating 


mechanism of the versatile ESCO type 
P multipole, rotary snap switch. 





A STANDARD SWITCH 
BETTER CONNECTIONS FOR A SPECIAL JOB 


Its infinite variety of contact arrange- 
ments and the unlimited diversity of its 


A o hy 7 S ee A xR | 4 ri E oe applications are graphically analyzed 


a PR ae show how a type P ae can be 
wilt up to meet your particular circuit 
| E 4 M 7 MG ys i S T 4 . od S control requirements. _ mae 
OTe) Cole (Me Lo ME ett ee er eb 


terminal wires prevented by bakelite barriers placed UTILIZE THESE 


between terminals. Binder screws and terminals brass, 


nickel-plated. Insulation, black molded bakelite. Finest SPECIAL ADVANTAGES am 
construction. Add much to equipment'’s effect. @ Ratings — 10-200 amps., 125-500 v. 


1 a-c, 250 v. d-c © High interrupting 
Jones Means Proven Quality capacity ® Any number of poles e Sin- 


gle, double, triple, and four-throw 


- oer speed snap-action make and 
3 Z break, entirely enclosed ¢ Dead-front 
J panel installation @Minimum mount- 
ta, va ing area — the same for any number 
of poles. 
No, 2-142 No. 2-142-% W i 





No, 2-142-¥ i 
Illustrated: Screw Terminals—Screw and Solder Terminals — Fill out Please send me my free copy of the new 
Screw Terminal above Panel with Solder Terminal below. Every ESCO type P Rotary Switch Catolog 
type of connection. and DUN ki i 
Six series meet every requirement: No. 140, 5-40 screws; Company... sb eather ea 
No. 141, 6-32 screws; No. 142, 8-32 screws; No. 150, 10-32 MAIL TODAY momen ie snare 
screws; No. 151, 12-32 screws; No. 152, %-28 screws. to eo eee ee 


Catalog No. 17 lists complete line of Barrier Strips, and other 
Jones Electrical Connecting Devices, Send for your copy. 


ELECTRO SWITCH 


Ee Oe eee EOSEIO DL) PTT aT Orel 


CINCH MANUFACTURING CORP ze 


167 King Avenue, Weymouth 88, Mass. 


Ns 7 + | IN 
SUBSIDIARY OF UNITED-CARR FASTENER ¢ 
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BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. 
Made in many different materials. Also special bearings and 
retainers. Send your specifications for recommendations from 
our Engineering Department. 


THE HARTFORD STEEL BALL CO. 
RD 6, CONN. 


The light that brightens 
a Waffle iron’s future! 


LITTLE indicator lamp in a waffle 
iron—or other types of appliances 
—goes a long way toward winning the 
customer acceptance that makes a prod- 
uct a success. G-E miniature or large (A 


lamps can add sales appeal— convenience, FOR EXTREME HIGH AND LOW 
safety, or novelty. In miniature lamps TEMPERATURE APPLICATIONS 


alone, General Electric offers more than SILICONE RUBBER has been developed to meet the critical 

F ; j : demands of extreme temperature applications in the 
1000 types and sizes—including a new automotive, aviation, electrical, refrigeration, and original 
long-life pilot lamp de- equipment manufacturing industries. SILICONE RUB- 
BER PARTS retain all desirable rubber-like properties 
at temperatures ranging from —160° to +500° Fahren- 
equipment where vibra- heit, and they can be molded, extruded, punched, or 


tion is a problem. For help lathe-cut to meet exacting specifications. 
in designing lamps into SILICONE RUBBER PARTS have excellent dielectric proper- 
ties, resist permanent compression, will not turn to 
your product, call upon MINIATURE carbon despite heat, and are unaffected by hot lubricat- 
General Electric, Nela LAMPS ing oils, many chemicals, ozone, prolonged weathering, 
: ultra-violet rays, etc. They also have excellent water 
Park, Cleveland 12, Ohio. repellency. 


WRITE FOR CATALOG TODAY 


signed for appliances and 


Hou can’ put your confidence in— A LE em 


STALWART RUBBER COMPANY 


GENERAL @ ELECTRIC | 10197 NORTHFIELD ROAD 


mp NN 
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SWITCHES 























1A \- 


Complete Line 
124 2hehy 10). 


PROOF 
MESSMO Se 


Meet ALL Standards PLUS | 


FLEXIBILITY of outlet sizes and locations, 
and on the job conduit drilling. 
INTERCHANGEABLE gang form assem- 
blies and combinations with other EFS 
Push Button Stations, Pilot Lights and 
Manual Starters, etc. 
SURFACE AND FLUSH mounting. 
EXTERNAL LUGS for mounting. 
SILICONE COATED STAINLESS 
STEEL SHAFTS insure permanent 
free operation under all conditions 
of temperature and corrosive 
vapors. 
CORROSION RESISTANT baked 
enamel finish. 
DEPENDABLE OPERATION 
insured by 48 years of design 
and manufacturing experi- 
ence. 
Write for catalog H47-12 


RUSSELL & STOLL COMPANY. INE. 


Precision-Built Electrical Equipment 
125 BARCLAY STREET, NEW YORK 7, N. Y. 


FOR: 


a 


SPOT 
WELDING 


SUPPLIES 





MAGNESIUM- 
Ud Mey eda: 
SI ah 


FAST 
CHARGERS 


“LEKTRON™ 
RECTIFIERS 





The only rectifier with Magnesium Radiator 5 
Plates, ‘“Lektron” is lighter in weight — handles 
up to 60 Volts D.C. from 50 to 50,000 Amperes. ELECTRO- 


They're more rugged mechanically, operate at PLATING 
temperatures from—40° F to 284° F and are not 
affected by normal atmospheric conditions. 
Complete engineering service available. 


Write for literature. 





q AUTOMOTIVE | 


AC 


ELECTRONIC RECTIFIERS, INC. — censearors 


2102 Spann Av., Indianapolis 3, Ind. 
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LAB. POWER | 
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FOR A THOUSAND USES = 


@* 


HI-HEAT FOR BLOWER’ FOR AGITATOR 
TO LOW HEAT’ AND HEATER AND HEATER 





MODEL F-1 Thermostat 
(Single Pole Double Throw) 


The Model F-1 shown here is used to switch circuits 
from high to low heat where two heating elements 
are used. For example, an appliance may have one 
heating element with 4500 watt capacity and a heat 
holding element with 1000 watt capacity. When the 
thermostat calls for heat, the 4500 watt element is in 
action. When the desired temperature is reached, 
the main contacts are broken, the low heat element 
is cut in and the 1000 watt element will function 
until a drop in the temperature causes the thermo- 
stat to operate and switch contacts to the 4500 watt 
element. 


May be used to operate fans in air duct or agitators 
in tank, ete., when such operations in combination 
with heaters are desired. 

In Home and Industry 
EVERYTHING'S UNDER CONTROL 


 “kobertshaw 


THERMOSTAT DIVISION 
Robertshaw-Fulton Controls Company 
YOUNGWOOD «- PENNSYLVANIA 
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Write for Catalog 
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Especially adapted 
for sequence 
switch operation. 


=) dha] e 
LC ae 


Bristol —Bldg., Old Saybrook, Conn 


Write for latest bulletin. 


a eee 
yours TODAY! 


HARPER © 
Ta 


Gives you a 
quick, easy method of 
determining what metal 
alloys to use in 
connection with 143 
different corrosive 
agents. Ideal for metal- 
lurgists, product 
designers, engineers, 
chemists, purchasing 
agents. Sized to fit your 
pocket. Developed by 
The H. M. Harper Co., 
America’s leading 
specialist in non- 
ferrous and stainless 
steel fastenings. 


FREE 


MAIL COUPON TODAY 


The H. M. Harper Company 
8204 Lehigh Avenue, Morton Grove, III. 


Please rush my free copy of the Harper Computer of Corrosion Resistance. 


Vs ERE EE TOE EEE BOE EEE Oe ee Ee 
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RESISTORS 


Whatever your requirements... 
for a present application or one 
im the planning stages... Wirt 
has available or can engineer 
the proper wire wound resistor. 


Strong Low Loss Ceramic Core—Eliminates Failures under stress 
Resists vibration and shock 


Precise Wire Winding—Assures maximum safety and protection— 
Rapid heat dissipation 
Quality Materials &Workmanship—For highest stability— 
Increased shelf and service life 


CHOOSE A TYPE— 
A COATING—A SIZE— 
TO SUIT YOUR NEEDS 


PHENOCOTE—Improved organic cement 
coating gives maximum protection 
against moisture, humidity, electrolysis 
—withstands salt- -spray and salt-water ! 


VITREOUS ENAMEL'—Peer of all high 
temperature coatings—permanently. pro- 
tects windings—fused on the wire at 
temperatures over 1100°F., can operate 
continuously at temperatures of 525°F. 


Specifications, sketches and other informa- 
tion will be given our full attention. 


BETTER 


WIRT COMPANY, 5231 Greene Street, Germantown, Philadelphia 44, Pa, 


SPECIALISTS FOR SO YEARS (N THE MANUFACTURE OF RESISTORS 


You fire ie 


TO COME AND SEE FOR YOURSELF 
WHY NEPCO COMMUTATORS ARE 
BETTER. 


INSPECT OUR PATENTED MACHINES 
AND EQUIPMENT. OUR METHODS OF 
TESTING FOR PRECISION AND 
QUALITY. VISIT OUR MICA SIZING DE- 
PARTMENT AND MACHINE SHOP. SEE 
OUR PRODUCTION CONTROL SYSTEM. 


LEAVE US KNOW WHEN YOU PLAN 
YOUR VISIT. 


SRSSSSSSSSSSSSS SSS SS SSS ESSE TSESSSHSSE STRESS HSSSSS ESHEETS SESE SESE SSS SSSSSSSESS THESES SSeS ees eee el 


geese 


Manufacturers and TT Eras) Oy) Precision Built Commutators 
ee eh eee STP ETI) TTA ee PHONE RA. 1116 
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PROVIDE DELAYS 


RANGING FROM 
1 TO 120 SECONDS 


Features: — Compensated for ambient 
temperature changes from —40° to 110° F 
. . . Hermetically sealed; not affected by 
— moisture or other climate changes 

. Explosion-proof . Octal radio base 


as 


7 ILLINOIS 


aU THE ee bs 


- ) 










S . Compact, light, rugged, inexpensive ... 
eee Circuits available: SPST Normally Open; 
the SPST Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 


Whatever your requirements 
may be in the way of special 
shapes for insulating porce- 
lains, check first with Illinois. 


3 wf 


o VOLTAGE OF 4V WITH AMPERITE 
o” S| BATTERY & CHARGER! VOLTAGE VARIES 


oo” "cette REGULATORS are the simplest, 
lightest, cheapest, and most compact method 
of obtaining current or voltage regulation 

. For currents of .060 to 6 Amps... . 
Hermetically sealed; not affected by Dhitude, 
ambient temperature, humidity. 

Write for 4-page Illustrated Bulletin. 


Send us your drawing or 
Is Vilas LOM Lat a ae ie model with specifications 


Tore 


In Canada: Atlas Radio Corp., Ltd., 560 King St., W covering conditions to be 


met, and the quantity in- 
volved. Our laboratory and 
manufacturing facilities 
have always been devoted 
in a large measure to the 
production of high quality 






porcelains for specific uses. 


Simple accurate timing for wide 
range of uses, ruggedly built for 
longest service AT LOW COST! 


ZENITH 


INTERVAL 
e TIMERSe 


Exactly time and control 7 electrical 

equipment from 0 to 60 sec. by seconds, 

to 0 to 60 min. by minutes. For 

* Plastic Molding, Rubber Curing, Heat 
Treating. 

* €£namel Baking, Liquid Agitation, 
Light Exposure. 

¢ Blower, Pump, and Conveyor. 

Processing Machinery, Samplers, 

Laundry. 

Therapeutic and Diagnostic Ap- 

paratus. 

¢ Beauty, and Photographic Equipment. 
Blue Printing. 

Setting knob directly connected to switch 

cam. (NOT set thru clutch.) Self-starting 

slow speed motor. All working parts com- 

oletely enclosed. Manually pre-set 500 Series. | 
Send for fully descriptive Bulletin Steel case. 3” x 5” x 234’ | 


ZENITH ELECTRIC CO. 


152 West Walton Street 


Illustrated above are capacitor 
porcelains. Slight contour varia- 
tions to meet your requirements 
need not affect the cost. 


Manufacturers also of special shapes 





i 


by the cast porcelain method. 


My, FY Op ff 
G3314AA 


ILLINOIS 
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ELECTRIC PORCELAIN CO. 


ree ae 
Chicago 10, Illinois sceeeceaagatl i whee 
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MATERIALS @ METALS e ELECTRICAL & MECHANICAL PARTS @ EQUIPMENT e FINISHES 


Index of products and services as advertised in ELECTRICAL MANUFACTURING and which 
are used in the design, engineering and manufacture of electrically operated machines, appliances 
and equipment—a monthly service to readers and advertisers. Always consult latest issue. Ex- 
panded data may be secured from advertisements. Publisher will supply any additional information, 
which is available, upon request. Address—john A. Campbell, Director, Reader Service. 


ADHESIVES 


Armstrong Cork Co., 9510 Arch, 


caster. Pa. 
Durez Plastics & Chemicals, 
Walck Rd., N. Tonawanda, 
aapteeee Mining & Mfg. Co., 


ALUMINUM 
Aluminum Co. of America, 


Lan- 
Inc., 1310 
N. Y¥. 

St. Paul 


2165K Gulf 


sh Refining Co., 120 Bway., N. Y. 


Reynolds Metals Co., Aluminum Div., 
2555 So. Third, Louisville 1, Ky. 


AMMETERS. See Instruments. 


ANODES, PLATING 
American Brass Co., Waterbury 88, 


Conn. 

a ne Co., Inc., 118 Aster, Newark 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

@u_ Pont de Nemours & Co., Ine., E. I. 
Electro-Chemicals Dept., Wilmington 98, 


3 
Federated Metals Div., American Smelt- 
ing 2 Refining Co., "120 Bway., N 


a. 
oan Plate Div., Metals & Controls 
Corp., 410 Forest, Attleboro, Mass. 
(Silver, Gold) 


. & Harman, 82 Fulton, New York 
. ¥. (Gold and Silver) 


Makepeace Co., D. E., Attleboro, Mass. 
(Gold & Bilver) 


Revere Copper & 
Ave., New York 11, rx. _— 
Seymour Mfg. Co., Seymour, Conn. 


ASBESTOS SLEEVING. 
and Tape, Asbestos. 


ASSEMBLING MACHINES 


Detroit Power Screwdriver Co., 2817 W. 
Fort St. Detroit 16, Mich. 


BALANCING MACHINES 

Westinghouse Electrie Corp., P.O. 
868, Pittsburgh 80, Pa. 

BALLS, BEARING 

Hartford Steel Ball Co., Hartford 6, 


Conn. 
_ s Ball & Bearing Co., Ann Arbor, 
~ Industries, Inc., Philadelphia 82, 


Strom Steel Ball Co., 1950 8S. 54th Ave., 
Cicero 50, Ill. ” 


BATTERIES, DRY 


Radio Corp. of America, Commercial 
Engrg. Sec., 141R, Harrison, J. 


BATTERY ELIMINATORS. 58 P 
Supply Units, Rectifier. oe 


BEARINGS, BABBITT 


Johnson Bronze Co., 570 8. Mill, New 
Castle. Pa. (Steel or Bronzed Backed) 
Moraine Products Div. of General Motors, 
Dayton. Ohio. (Steel- Backed) 
yee & Son Inc., Joseph T. 


See Sleeving 


Chicago, 


BEARINGS, BALL (Miniature) 
Miniature Precision Bearings 
Keene, N. 

New Departure Div. of General 

em mm —, 

orma- mann earings Corp., 
ford, Conn, 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Aetna Ball and Roller Bearing Company, 
4600 Schubert Ave., Chicago 39, IIl. 

Fafnir Bearing Co., New Britain, Conn. 

Hoover Ball & Bearing Co., Ann Arbor, 
Mich. 

New Departure Div. 
Corp. Bristol, Conn. 

Nice Ball Bearing Co., 30th & Huntington 
Park Ave., Philadelphia, Pa. 


Ine. 
Motors 


Stam- 


of General Motors 


Stam- 
Philadelphia 32, 


Norma-Hoffmann Bearings Corp., 


ford, 5 
SKF Industries, 
Pa. 
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Inc., 


BEARINGS and BUSHINGS, BRONZE 
Bound ee oe Less Bearing Co., 
Bound Brook J. 


Chase Brass & oe Co., Dept. EM 
250, Waterbury 20, Conn. 
Bronze Co., 570 8. Mill, New 
Castle, Pa. (Bronze on 
— Co., Inc., P. RB. 
. In 
Moraine Products Div. of General Motors 


Ohio. 
be "name Island City 1, N. Y. 
Randall Graphite Bearings, Inc., 211 E. 
Market, Lima, Ohio 


BEARINGS AND BUSHINGS, 
—— 
e 


ndianapolis 


(Powdered 


Amplex Mfg. Co., Sub. of Chrysler Corp., 
6501 Harper, Detroit 31, Mich. 
Bound Brook Oil-Less Bearing Co., 
Graphite Metalitain loon 1059 N 
raphite Metallizing " 
han Ave., Yonkers 8, N. Y. (Oi 
Self-lubricating). 
Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. 
Moraine Products Div. of General Motors 


Inc., St. 
Inc., 211 E. 


per- 
less, 


arys, Pa. 
Randall Graphite Bearings, 
Market, Lima, Ohio 


oeAmnee. — BUSHINGS, NON- 


META 


General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
National Vulcanized Fibre Co., Wilming- 


ton, Del. 

Richardson Co., 2799 Lake 8&t., 
Park, Ill. 

ape & Bon Ine., Jeseph T., Chicago, 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


BEARINGS, FLEXIBLE 
backed) 


Lord Mfg. 


Melrose 


(Rubber- 
Co., Erie, Pa. 


BELLOWS, METALLIC 


Clifford Mfg. Co., Div. of Standard- 
Thomson Corp., 126 Grove, Waltham 
54, Mass. 


BELT DRIVES. See Drives, 


BERYLLIUM COPPER 
Tube, Wire) 


Beryllium Corp., 


V-Belt. 


(Rod, Strip 


Dept. 8, 


a 
Mallory & Co., Inc.. P. R., 
6, Ind. 


Reading 5, 


Indianarolls 


BIMETALS. See Thermostatic Bimetals. 


BITS, SCREW AND BOLT. See Socket 
Screw Keys & Wrenches. 


BLOCKS, PILLOW 


Fafnir Rearing @.. New Britain. Conn. 
ome-tieinen Bearings Corp., Stamford, 

‘onn. 
Randall Graphite Rearings, 211 E. 
Philadelphia 32. Pa. 


Morket, Lima, Ohio 

SKF Industries, [nc., 

BLOCKS, TERMINAL. Strips, 
Blocks and Boards, 

BLOWERS. 


Inc., 


See 
Terminal. 


See Fans ard Blowers. 
BOLTS. See Fasteners. 


BOXES, METAL. 
Metal. 


See Cabinets, Sheet 


BOXES and CRATES, WIREBOUND 

See also Containers, Packaging and 
Shipping. 

Wirebound Box Manufacturers 
Room 1150, Borland Bldg., 


Assn.. 
Chicago 3, 


BRAKES, BENDING. 
Brakes and Shears. 


See Benders, 


BRASS, BRONZE AND COPPER 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 

American Brass Company, Waterbury 88, 
Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys). 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Federated Metals Div., American Smelt- 
mee Refining Co., 120 Bway., N. Y. 5 


Hussey & Co., C. G., Pittsburgh 19, Pa. 

Ilseo Copper Tube & Products, Inc., Cin- 
cinnati 27, Ohio. (Copper Tubing). 

Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Bronze Bars). 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


BRAZING ALLOYS, SILVER 

> Co., Inc., 113 Astor. Newark 5 
N J. 

Chase Brass & Copper Co., EM 
250, Waterbury 20, Conn. 

General Plate Div., Metals and Controls 


Corp., 410 Forest, Attleboro, Mass. 
—. nam, 82 Fulton. New York 


Dept. 


Makepeace Co., Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Ney Co., J. M., 
Conn. 


BRONZE. See Brass, Bronze & Copper: 
also Phosphor Bronze. 


BRUSH CAPS 


Triple ‘‘M’’ Electronents Div.. 
Molding & Mfg. Co., 4630 W. 
ton Ave., Chicago 39, Ill. 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 
Becker Brothers Carbon Co., 3450 8. 58nd 
Ave., Cicero 50, Il. 
Corp., 1059 Nep- 


Graphite Metallizing 
perhan rene onkers 8, N. Y. 
Morganite, Ine., Long Island cay 2. B. F. 
Speer Carbon Co., St. Ma Pa. 
Stackpole Carbon Co., &t. a. Pa. 
Superior Carbon Products, Ine., 9114 
George Ave., Cleveland 5, Ohio. 
Westinghouse Electric Corp., P. O. Boz 
868, Pittsburgh 30, s 
BUSHINGS 
BEARING, see Bearings and Bushings 
COMPOSITION, see Plastics-Custom 
FIBRE, see Fibre, Vulcanized. 
GLASS, see Glass, Technical. 
MICA, see Mica. 
PORCELAIN, see Ceramics. 


BUTTONS and CLIPS, SNAP 
FASTENER 

Cuyahoga Spring >. 
Cleveland 2, Ohi 


CABINETS, SHEET METAL 
Chassis, Housings, Panels, 
Tanks). 

Alden Products 
Brockton 64EM, 

Overly-Hautz Co., 
Meveland 2. Ohio. 

Riester & Thesmacher Co., 
Cleveland 13, Ohio 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HAR- 
NESSES. See Harnesses & Assemblies, 
Wire. 


CAMBRIC, VARNISHED. 
Insulating. 


CAPACITORS 

Aerovox Corp., New Bedford. Mass. 

Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. 

Automatic Electric Co.. 1033 W. Van 
Buren, Chicago 7, il. 

Cornell-Dubilier Corp., Dept. H950, South 
Plainfield, N. J. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Capacitor Sales 
Div., Pittsfield, Mass. 


Mallory & Co., Inc., P. R., 
@, Ind. 


371 Elm, Hartford 1. 


Midwest 
Fuller- 


10251 Berea Rd., 


(Boxes 
Racks, 


Co., 117 North Main, 
ass. 

11500 Madison 
1526 W. 25, 


Ave., 


See Fabrics, 


Indianapolis 


Sangamo Electric Co., Springtield, 1. 
Sprague Electric Co., North Adams, Mass 
Stackpole Carbon Co., St. Marys, Pa. 


CARBON Aue GRAPHITE: 
Electrodes Anodes, Bearings, 
Piles, Plates, Plungers, Rings, 
etc.) 

Becker Brothers Carbon Co. 3450 S. 52nq 
Ave., Cicero 50, IIl. 

Graphite Metallizing 1059 a. 
perhan Ave., Yonkers a 

Morganite, Inc., Long Island City Lx 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa 

CASTINGS, ALUMINUM. See alse 
Castings, Die. 

Aluminum Co. of America, 1896K Gulf 
Bldg., Pittsburgh 19, Pa. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

CASTINGS, BRASS, BRONZE, COPPER 

Allis-Chalmers Mfg. Co., 937A 8S. 170 


Milwaukee 1, Wis. 
Bound Brook Oil-Less Bearing Co., Bound 


Brook, N, J. 
Johnson a Co., 570 8S. Mill, New 
Mall a. & Co., Inc., P. B., Indianapolis 


(Contacts 
Discs. 
Seals, 


Corp. 
38, 


a 


CASTINGS, DIE 


Allied Products Corp., Dept. B-3, 12643 
Burt Rd., Detroit 23, Mich. 
Aluminum Co. of America, 1896K Gulf 
Bidg., Pittsburgh 19, Pa. 
Electric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zin 
108 Willow Ave., 


ic) 
Gries Reproducer oe. 
214 Weubesa, Madi- 


New York 54, 
Madison-Kipp 
son 10, Wis. ( luminum & Zine) 
Monarch Aluminum Mfg. Co., 9301 Detroit 
Ave., Cleveland 2, Ohio 
New Jersey Zine Co., 60 Front, New 
York 7, N. Y. (Zine Die Casting 
Alloys) 


CASTINGS, GRAY !RON 


Electric Auto-Lite Co., Toledo 1. Ohio 
Wategs Co., Foundry Div., Chattanoogs 
. Tenn. 


CASTINGS, 
Process) 


Allied Products Corp., 
Burt Rd., Detroit 23, 
Allis-Chalmers Mfg. Co., 987A 8. 70 
Milwaukee 1, Wis. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. (Nickel and Alloys) 


CATHODE RAY TUBES. See Tubes. 
Cathode Ray 


CEMENT, CERAMIC 


Titanium Alloy Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y. 


CEMENT, INSULATION AND SEALING 


Bakelite Division, Union Carbide & Car 
bon Corp., Dept. BF-20, 30 E. 42nd, 
New York 17, N. Y. 

du Pont de Nemours Co., a I., Finishes 
Div., Wilmington 98, 

Durez Plastics & adele 1310 
Walck Road, N. Tonawanda, N. 

General Electric Co. Chemical Dept. 

Pittsfield, Mass. 
Co., Colu 


8-11, 1 Plastics Ave. 

National Electric Cofi 

16, Ohio. 

Sauereisen Cements oh 1045 N. Canal, 
Pittsburgh 15, 

Titanium ley here Co., ise ay of Nations! 
Lead Co. iagara Fal 

Zophar Mills, Ine., ur Twenty Sixth. 
Brooklyn 88, N 


CERAMICS 


Standard Porcelain (low-volt) 
Refractory Porcelain 
High-voltage Porcelain 
Cordierite 
Zircon Porcelain 
Steatite (Lava) 
Titanates 
Cement- Asbestos 
Akron Porcelain Co., 
Akron 14 Ohio (AB) 
American Lava _ Corp., 
Tenn. (ADEFG) 


PRECISION (Lost-Wax 


Dept. B-3, 12643 
Mich. 


Inc., 


2725 Cory Ave., 


Chattanooga 5, 

Ceramic Specialties Co., 444 W. Sixth, 
East Liverpool, Ohio (A) 

Colonial Insulator Co., 907 Grant, Akron 
11, Ohio (ABCE) 

Garfield Mfg. Co., Garfield 1, N J. (H) 

General Ceramics & Steatite Corp., Keas- 
bey, N. J. (ABCDEFG) 

Illinois Electric Porcelain Co., 
Til. (AC) 

Knox Porcelain Corp., 
(ABC) 

Louthan Mfg. Co., 
(ABDEF) 

New Jersey Porcelain Co., 
& Plum, Trenton 5, N. J. 

Porcelain Products, Inc., 
W. Va. (ABC) 

Rostone Corp., 123 S. Earl Ave., 
yette Ind. (H) 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A) 
Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9. N. J. (ABF) 
Steward Mfg. Co., D. M., Chattanooga, 
fern. (DFG) 

Stupekoff Ceramic & Mfg. Co., Latrobe, 
Pa. (ABEF) 

Titanium Alloy Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y. (EG) 

Universal Clay Products Co., 1540 E. 
First, Sandusky, Ohio (A) 


Macomb 
Knoxville 1, Tenn. 
East Liverpool, Ohio 
New York Ave. 
(ABE) 

Parkersburg, 


Lafa- 
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ONLY ILsco 
MAKES THESE , 


"Built to stand abuse in the field" 


@ Maximum security e 100% conductivity 
e Uniform strength e Low heat rise 


#14 to 1,000,000 cm 
“Never a failure reported” 


COPPER TUBE & PRODUCTS, INC. 
5745 Mariemont Ave., Cincinnati 27, Ohio 


PLASTICS that please 


Plastics that please .. . because delivery 
is prompt, and mold costs are elimi- 
nated. 


Chances are Harry Davies can save you 
the cost of molds on your very next 
molded plastic requirements. With 250 
stock molds to draw from (many of which 
are interchangeably designed to meet a 
wide range of assembly problems) the 
Harry Davies line is tuned to the universal 
plastics needs of industry. 


Write for complete stock 
parts catalog. And remember, 
when you need custom molded 
parts, Harry Davies facilities and 
methods are geared to your most 
exacting requirements. 


HARRY DAVIES 
MOLDING COMPANY 


1428 N. Wells Street @ Chicago 10, Ill. 


Sales Offices in New York ¢ Baltimore ¢ Los Angeles 
e Milwaukee e¢ Detroit ¢ Cincinnati ¢ Seattle « 
Oklahoma City ¢ St. Louis ¢ Toronto 
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TTT Cae CO NY Tae) 


“ey tune” 


BRUSH CAPS + HOLDERS « COMMUTATORS 


Total Mea te a ib ee Se latte Tete ae- | little 


Just attach coupon to your letterhead. 


ae == oe oe 


oe ee om 
SintcoW Slectronents 
Midwest Molding & Manufacturing Company 
4630 FULLERTON © CHICAGO 39 
utators U 
Send information: CE Brush Cops | O Holders 0 Commuta 


DIVISION 


C Slip Rings 


cia 


| General Electric Co., 
| Gramer Co., 





CIRCUIT BREAKERS 


Allis-Chalmers Mfg. Co., 987A 8. 70, 
Milwaukee 1, Wis. 
Fasco Industries, Inc., 
Roc ah 4 


100 Augusta, 
ester 2, _— 


| General Electric .e. Apparatus Dept., 


Schenectady 5, 
Heinemann Electric Co., 99 Plum, Tren- 


ton, N. 
Murray Mtg. , 125@ Atlantic Ave., 
D Co., 6060 Rivard, Detroit 11, 


Brooklyn 16, N 
Westinghouse Elec. Corp., P O Box 883, 
Pittsburgh 30, Pa. 


CLAMPS, GROUND 
Burndy Syenins Co., Inc. New York 


Ilseo Copper Tube & Products, Inc., Cin- 
cinnati 27, Ohio. 
—_ Mfg. Co., H. B., Battle Creek, 
ch. 


CLAMPS, TEST 
~—*. ypeens Co., Inc. New York 


Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

Mueller Electric Co., 1603 E. 31. 
land 14, Ohio 


CLEANING COMPOUNDS, METAL 
Oakite Products, Inc., 18H Thames, New 
York 6, N. Y. 


CLIPS, SNAP. 
Snap. 


CLOTH, INSULATING. See Fabrics, In- 
sulating. 


CLOTH, TRACING. See Tracing Cloth. 
Film & Paper. 


Cleve- 


See Rings, Retainer & 


CLUTCHES 
Twin Dise Clutch Co., Racine, Wis. 


COAXIAL CABLE. See Wire and Cable, 
Insulated. 


COIL CORES AND FORMS 

Accurate Paper Tube Co., 854 N. 
St.. Chicago 22, Ill. 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio. 

Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y. 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Fort Wayne 2, Ind. 

Precision Paper Tube ., 2085 W. 

Marys, Pa 


Charleston, Chicago 47, Ill. 

Stackpole Carbon Co., St. 
(Screw-Type, Molded Iron). 

COILS and WINDINGS 

Anaconda Wire & Cable Co., 25 Broadway. 
New York 4, N. Y. 

Coto-Coil Co., Inc., 65 Pavillion Ave., 
Providence 5, ae 

Dano Electric Co., 93 Main, Winsted. 
Conn. 

Davis & Co., Inc., Dean W., 1006 First, 
Kentland, Ind. 

Electric Auto-Lite Co., Port Huron, Mich. 

Federal Telephone and Radio Corp., 100 


Kingsland Rd., Clifton, N. J. 
Apparatus Dept.. 


Noble 


Schenectady 5, N. 5 
2734 N. Pulaski Rd., 
Chicago 39, Ill. 
Master Appliance Mfg., Co., Fourth & 
Ontario, Racine, Wisc. 
National Electric Coil Co.. 
16, Ohio. 

Nothelfer Winding Laboratories, 1] Albe- 
marle Ave., Trenton 3, N. J. 

Radio Corp. of Amer., Cpt Engrg. 
Sect. I41R, Harrison, N. 

Raytheon Mfg. Co., Dept. 6160EM. Wal- 
tham 54, Mass. 

Wheeler Insulated Wire Co.. Inc., 1102 
East Aurora, Waterbury 20, Conn. 


COIL WINDING MACHINES 
Associated Production Co., 162 No. Clin- 
ton, Chicago 6. Tl. 
Cosa Corp., 405 Lexington Ave., New 
A 


York 17, N. 
Wilbur B., 150 Riverside 


Columbus 


Driver Co., 
Ave., Newark 4, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, II. 

Radio Corp. of America, Commercial En- 
grg., Sec. I141R, Harrison, N. 

Seifert, Inc., E. R., 202 S. Beach 8t., 
Syracuse 10, a. me 

Universal Winding P. O. Box 1605, 
Providence 1, R. 


COMMUTATORS 


Kirkwood Commutator Co., 1345 Carnegie 
Ave., Cleveland 15, Ohio. 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding Co., 4630 W. Fullerton Ave., 
Chicago 39, Ill. 

Nippert Electric Products Co., 1759 W. 
Mound. Box 1903, Columbus 16, Ge. 
Westinghouse Electric Corp., P. O. Bor 

868, Pittsburgh 30, Pa. 


COMMUTATOR SAWS and SLOTTERS 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIl. 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing; also Waxes and 
Compounds. 


COMPOUNDS, VARNISH. See Var- 
nishes, Compounds and Resins 


CONDENSERS. See Capacitors. 


ELECTRICAL 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 1504 N 
Algen Products Ca’ Pa. - , 
en ucts a 117 Main 
Brockton 64EM, me 
American Brass Co., "Wetesbary 88, Conn. 
—. mpeemns Co., Inc. New York 

Cannon Electric Development Co. 
ew 8209 Humboldt, Los inca 
a 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

General Electric Co., Construction Mate- 
tials Dept., Bridgeport 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, Ill. ‘ 

Ilsco Copper Tube & Products, Inc., Cin- 
cinnati 27, Ohio. 

Joy Mfg. Co., Mines Equipment Diy., 
— Ww. Oliver Bldg., Pittsburgh 22° 
>a. 

Krueger & Hudepohl, Walsh Bldg., Cin- 
cinnati 2, Ohio. 

Russell & Stoll Co., Inc., 125 Barclay, 
New York 7, N. Y. “Ever- lok’ 

Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. 

Sherman Mfg. Co., H. B., Battle Creek. 
Mich. 

Soreng Mfg. Corp., Dept. M-10, 9555 
Eden Ave., Schiller Park, Ill. 


CONTACTORS, MAGNETIC. See Relays 
& Contactors. 


CONTACTS AND CONTACT POINTS 
Baker & Co., Inc., 118 Astor, Newark 5 


N. J. 
Brainin Co., c. S., 318 Washington, Mt 


Vernon, N. 
Fansteel Metallurgical Corp., North Chi 
Metals and Controls 


cago, Ill. 
General Plate Div., 
Corp., 410 Forest, Attleboro, Mass. 
Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 
Graphite Metallizing Corp. 1950 Nep- 
Attleboro, Mass. 


perhan Ave., Yonkers 3, 
Inc., P. R., Indianapolis 


Makepeace Co., D. E.., 
Mallory & Co., 
371 Elm, Hartford 1 


6. Ind 
Ney Co., J. M., 
Conn. 
Popper, Ince. 
City, N. a 
Stackpole Carbon Co., St. 


J. §&., 222-19th, Union 


Marys, Pa 


CONTACTS, CARBON. See Carbon & 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 1, N. J. 


CenTAimene, PACKAGING and SHIP. 
PING. See also Boxes and Crates 
Wirebound. 


Gair Co., Inc., Robt., 
York 17, N. Y. 
Gaylord Container Corp., St. Louis 2, Mo 
—— & Dauch, 5001 Decatur, Sandusky 
fo. 


CONTRACT MANUFACTURING 


Aluminum Goods Mfg. Co., Manitowoc, 
Wis. 

Geuder, Paeschke & Frey Co., 1525 W 
St. Paul Ave., ee 3, Wis. 

Popper, inc., J. 8 222 ‘Nineteenth, 
Union City, N J. 

Reynolds Metals Co., Parts Div., 
Ninth, Louisville 1, Ky. 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis. 

Allis-Chalmers M%g. Co., 937A 8S. 70 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 10% 
Hawthorn, Hartford 6, Conn. 

Electro Switch Corp., 167 King Ave., 
Weymouth 88, Mass. 

General Electric Co., 
Schenectady 5, N. Y. 

Raytheon Mfg. Co., Dept. 6460EM, Wal 
tham 54, Mass. 

Russell & Stoll sp Dae 
New York 7. N. Y. 
Servo-Tek Products Co., 
Paterson, N. 
Square D Co., 
kee 12, Wis. 
Ward Leonard Electric Co., 

Mt. Vernen, N. Y. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 


155 E. 44th, New 


2055 So 


Apparatus Dept 


125 Barclay 
4 Goodwin Ave., 
4041 N. Richards, Milwau 
34 South 


CONTROLS, PRESSURE and TEMPER. 
ATURE. See also Relays, Switches 
Thermostats. 


Allen-Bradley Co., 1316 8. Second, Mil 
waukee 4, /is. 

Barber-Colman Co., Rockford, Il. 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Cam-Stat, Inc., Div. Paul Henry Co., 
2310 S. LaCienega, Los Angeles 34, 
Calif. 

Fenwal, Inc., 110 
Mass. 

General Electric Co., 
Schenectady 5, N. . 

Hart Mfg. Co., 211 Bartholomew Ave.. 
Hartford 1, Conn. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Il. 

Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne ‘Ave., 
Philadelphia 44, Pa. 


Pleasant, Ashland, 


Apparatus Dept., 
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E make a wide variety of contacts 


in platinum, palladium and silver, 
both pure and in their many alloys, so that 
we are able to supply you with what you 
need for any particular application. These 
include rivets, studs, screws, steel-back and 
solder-back buttons, washers, dises, rods, 


rings and special shapes and stampings. 
We supply them to practically any speci- 
fied dimensions for attaching by riveting, 
staking, brazing or welding. 


Write us if you have any contact problem. 
We shall be glad to consult with you. 


BAKER & CO., INC. 


Bn 


113 ASTOR STREET ¢ 
NEWARK 5, N. J. 4 


(~~ FARINZE 


SUB-FRACTIONAL HORSE POWER MOTORS 


PRESENTING THE NEW 
NEEDLE CLIP 


PIERCES INSULATION TO 
MAKE QUICK CONTACT 


Solid bronze, non-corroding. Wire centers 
itself in notched jaw. Teeth on sides of jaw 
allow use for many other applications. 

— USED IN— 
Electric and radio service shops 7 
Telephone and power company testing and 
Y. Actual Size maintenance 
Laboratory test work 
Hooking up truck trailer lights 
Field telephone and signal work 


Send for Samples & Catalog 601. Clip Specialists Since 1908 


1603 E. 31st St. 





TYPE K 





Close Case 





TYPE KF 


Universal 


Six types, from 1/50 to 1/25 HP 
listed in our catalog, but flexibility of 
design permits almost endless possi- 
Lee Governor bilities. 





The flat-sided KF was primarily de- 
signed for sewing machines, but can 
be used in business machines or in 
other devices needing a series motor, 
where space is an important factor. 





Normally furnished for 115v line. Can 
be supplied for 250 volt operation, or 


aes as a straight 115v (or 230v) DC 
esitien 
Mounting Plate moter. 


Heinze Electric Co 


685 Lawrence Street 
.... LOWELL, MASS , 


Spiral-wound paper gives strong, rigid, light 
tube. Heat-treating, compression improve in- 
sulation. Tubes made to your “specs”: any 
shape, size, dia., of dielectric Kraft, fish 
paper, cellulose acetate. Ask for samples 
and new Mandrel List. Over 1,000 sizes. 













eett SS CCSESSOSEESTOOSOOS SES EEE EESSS SE SEESSSSOEO SSS SSSSSESS ES OSSSESESEES SH SESSSOSSOTOS SOSSESESESESEES ES ESOEES 
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Pewcoe 






2035 W. Charleston St., Chicago 47, III. 
Plant #2, 79 Chapel St., Hartford, Conn. 
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FRICTION AND RUBBER 


TAPES 


- for speed, safety, economy! 


On big jobs or small there’s no substitute for the double pro- 
tection of Accurate rubber and friction tape. Strong, stretchy 
live rubber to provide an impervious dielectric covering and 
tough, hard sticking friction tape for permanent mechanical 
protection. Both types are easy to apply —extra pliable for 
tight, neat wraps over pigtails and irregular surfaces. Try 
Accurate Tape on your next job— you'll do a better job and 
you'll do it in less time. 


ACCURATE FRICTION TAPES 

High quality tacky tape furnished in 
sizes and packings for all commercial 
uses. Finest live rubber thoroughly im- 
pregnated into highest grade cotton 
base cloth. A superior product for all 
electrical and general service — avail- 
able in standard and A.S.T.M. grades. 


ACCURATE RUBBER TAPES 

A live, stretch splicing tape made from 
top quality unvulcanized rubber com- 
pound. Uniform in thickness, width and 
physical characteristics. Varnished cam- 
bric separator protects tape until ready 
to use. Available in standard and 
A.S.T.M.-A.A.R. grades. 


The new Accurate Catalog includes complete information on 
friction, rubber and Accurate specification tapes with roll 
length and packaging data on each. Keep a copy handy. 
Just call or write for yours, now, to ACCURATE MANUFAC- 
TURING COMPANY, GARFIELD, NEW JERSEY. 


e 


Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co., Youngwood, Pa. 
Spencer Thermostat Div. of Metals & Con- 
trols Corp., 110 Forest, Attleboro, Mass. 
Square D Co., 4041 N. Richards, Milwau- 

kee 12, Wis. 


CONTROLS, REMOTE, See Push Button 
Stations; Relays and Contactors, 
Switches. 


CONVEYORS, Straight Line 
haart ed Co., 1278 38th, Brooklyn 


COPPER. See Brass, Bronze and Copper. 
COPPER, BERYLLIUM. Bee Beryllium 
Copper. 


CORD and TWINE, ARMATURE and 
COIL 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell-Rand Insulation Co., Ine., 51 

Murray, New York 7, N. Y. 
Varflex Corp., 309 N. Jay, Rome, N. Y. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


CORD, INSULATED. 
Cable, Insulated 


CORD, RESISTANCE LINE. See Re- 
sistance Line Cords. 


CORD SETS 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Belden Mfg. Co.. 4633 W. Van Buren, 
Chicago 44, TL 

Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. ¥ 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Essex Wire Corp., Monticello, Ind. 

General Electric Co., Construction Mate- 
rials Dept., Bridgeport 2, Conn. 

Joy Mfg. Co., Mines Equipment Div., 
Henry W. Oliver Bidg., Pittsburgh 22, 


Pa. 

Phalo Plastics Corp., Commercial & Fos: 
ter, Worcester, Mass. 

U._8. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


See Wire and 


CORES, POWDERED IRON. See Pow- 
dered Metal Products. 


CORES, REFRACTORY. 


CORES, TRANSFORMER 
Acme Electric Corp., 3510 Water, Cuba, 


See Ceramics. 


Westinghouse Electric Corp., P. O. Rox 
868, Pittsburgh 30, Pa. 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 9510 Arch, Lan- 


caster, Pa. 


COUNTERS 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Eagle Signal Corp., 202 20th, Moline 1, 
Tl. 

Veeder-Root, Inc., Hartford 2, Conn. 


COUPLINGS, FLEXIBLE 


Lord Mfg. Co., Erie, Pa. (Bonded Rub- 
ber) 

Sier-Bath Gear & Pump Co., Inc., 9244 
Hudson Blvd., North Bergen, N. J. 

Twin Dise Clutch Co., Racine, Wis. 

Westinghouse Electric Corp., P. 0. Box 
R68, Pittsburgh 30, Pa. 


DECALCOMANIAS 


Meyercord Co., Dept. EM-12, 5323 W. 
Lake, Chicago 44, Il. 


DIAL LIGHT ASSEMBLIES. See Lights. 
Pilot & Indicator. 


DIALS, PANEL and INSTRUMENT 


Etching Co. of America. 1520 Montana, 
Dept. E-9, Chicago 14, Tl. 
Mica Insulator Co.. Schenectady 1. N. Y 


DIE CASTINGS. See Castings, Die 


DIE CASTING MACHINES 


Kux Machine Co., 3942 W. Harrison S&t., 
Chicago 24, IIL. 


DIELECTRIC HEATING UNITS. See 
High-Frequency Heating Units. 


DRAFTING EQUIPMENT and 
MATERIALS 

Bruning Co., Inc., Charles, 100 Reade, 
New York 13, N. 4 

Eastman Kodak Co., Rochester 4, N. Y 
Keuffel & Esser Co., Hoboken, N. J 


DRILLS, AIR FEED 
Keller Tool Co., Grand Haven, Mich 


DRIVES, ELECTRONIC 


General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio. ‘“VS’’ 


ELECTRICAL 


Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. 


DRIVES, FLUID POWER 
Twin Dise Clutch Co., Racine, Wis. 


DRIVES, V-BELT 


Allis-Chalmers Mfg. Co., 987A 8. 16, 
Milwaukee 1, Wis. 

Gerbing Mfg. Corp. 650-J West Washing- 
ton Blvd., Chicago 6, Ill. 
Maurey Manufacturing Corp., 2912 8 

Wabash Ave., Chicago 16, IIl. 


DUPLICATING MACHINES, DIELESS. 
See Benders, Brakes & Shears. 


O. Box 


ELECTRICAL SHEETS. See Steel, Elec. 
trical. 


ELECTRONIC COMPONENTS. See Spe 
cific headings. 


ENAMELING SHEETS. See Steel, Com 
mercial Forms & Grades. 


ENAMELS. See Lacquer, 
Varnishes, Finishing. 


ENGRAVING MACHINE 
Green Instrument Co., 392 Putnam Ave.. 
Cambridge, Mass. 


EXPRESS SERVICES 

Air Express Div., Railway Express 
Agency, Dept. 26, 230 Park Ave., New 
York 17, N. Y. 


EYELETS & GROMMETS 


American Brass Co., Waterbury Brass 
Goods Branch, Waterbury 20, Conn. 
Stimpson Co., Inc., Edwin B., 423 Park 

Ave., Brooklyn 5, N. Y. 


ELECTRICALLY CONDUC 


Enamels @ 


FABRICS, 
TIVE 
Minnesota Mining & Mfg. Co., St. Pau! 

6, Minn. 


INSULATING (Sheets ano 


FABRICS, 
Tapes) 
Glass-Fiber, Varnished Cambric, Cotton, 
Linen, Silk, etc. (See also Tubing and 
Sleeving, Braided Fabrics; Tape and 


Sheeting, Synthetic Resin) 


Bentley-Harris Mfg. Co., Dept. 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave. 
New York 10. N. Y. es 

Celanese Corp. of America, Plastics Div 

Dept. 5-J, 180 Madison Ave., New York 

2 ae 

General Electric Co., Chemical Dept 
8-11, 1 Plastics Ave., Pittsfield, Mass 
Glass Fibers Inc., Waterville, Ohio 
(Yarn) 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv 
ington 11, N. J. 

Johns-Manville, Box 290, New York 16 

Y 


M-42, 


Mica Insulator Co., Schenectady 1, N. Y 
Minnesota Mining & Mfg. Co., St. Pau! 


6, Minn. 
Mitchell-Rand Insulation Co., Inec., 5) 


Murray, New York 7, N. Y. 
National Electric Coil Co., Columbus 14 


National Varnished Products Corp., 20% 
Randolph Ave., Woodbridge, N. J. 

New Jersey Wood Finishing Co., Elec 
trical Insulation Dept., Woodbridge 


N. J. 

Owens-Corning Fiberglas Corp., Textile 
Products Div., Dept. - 16 E, 56th 
St., New York 22, N. 

Van Cot . ees.. om, 7800 Woodlawn 
Ave., cago . » : 

Varflex Corp., 309 N. Jay, Rome, N. z 

Westinghouse Electric Corp., P. O. Bo 
868, Pittsburgh 30. Pa. 


FANS & BLOWERS 
Emerson Electric & Mfg. Co., St. Louls 
21. 


21, Mo. 

Fasco Industries, Inc., 100 Augusta 
Rochester 2, N. . 

Heinze Electric Co., 685 Lawrence, Low 


ell, Mass. 
Robbins & Myers, Inc.. Motor Div., Dept 
C-100, Springfield 99, Ohio. 


FASTENERS. (Bolts & Nuts; Pins; Riv 
ets; Screws; Washers.) 

Bolts and Nuts 

Machine Bolts and Nuts (A) 

Stove ee ® (c) 

Self-Locking Nuts 

Sheet Metal, Lock Spring Assembly Now 


D) 
me. Thread Inserts (E) 
Headed and Rolled Thread Parts— 
Studs. ete. (Cold Upset) (F) 
Spade Bolts (S) 


Allen Manufacturing Co., 
Conn. (ACE) 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (A) 

Aluminum Co. of America, 2142K Gulf 
Bldg., Pittsburgh 19, Pa. (A) 

American Screw Co., Willimantic, Conn 
(BF), (Cold Headed Screws) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudsor., N. _ a 

Blake & Johnson €o., Waterville 14, Conn 

Burndy Engineering Co., Inc., New York 
54, N. Y. 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. (AC) 

Clark Bros. Bolt Co., Milldale, Conn 
(ABF) 


Hartford 2 
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HicH Heat * ¥-26 * MICA PLATE 


COMPOSITE BONDED MICA INSULATION FOR ALL TYPES OF 
DOMESTIC ELECTRIC HEATER APPLIANCES 


THE OUTSTANDING HEATER APPLIANCE INSULATION 
Y-26 High Heat Mica Plate is a composite, inorganic-bonded, built-up mica sheet insulating material — 
approximating natural mica in mechanical strength, high-heat resistance and durability and having the 
additional advantages of availability in large sheets or in single-piece full-size punchings to specificaiions. 


OF PROVED EFFICIENCY— 


For over twenty years, Y-26 High Heat Mica Plate has found increas- 
ingly extensive use as heater appliance insulation, and today is specified 
as standard by most of the leading electric appliance manufacturers. 


This ever increasing use of Y-26 plate under actual operating conditions 
in hundreds of thousands of appliances has fully proved the complete 
efficiency of Y-26. It incorporates all of the essential requirements of 
domestic electric appliance insulation—(1) temperature resistance; 
(2) insulation resistance; (3) chemical resistance. 


OF PROVED ECONOMY— 

The use of full-size, single-piece element support insulators, in most of 
the electric appliances, has proved the economy of use of Y-26 High 
Heat Mica Plate in both assembly and durability for the life of the 
appliance. ; 


OF PROVED DEPENDABILITY— 


Y-26 plate is of uniform high quality, uniform in dimensions, free from 
impurities and foreign matter . .. assuring a recognized dependable 
source of supply. WRITE FOR ILLUSTRATED FOLDER. 


NEW ENGLAND MICA COMPANY, INC. 


WALTHAM 54, MASSACHUSETTS 


BOSTON, MASS. NEW YORK, N. Y. CHICAGO, ILL. 


CLEVELAND, OHIO 


DETROIT, MICH. MINNEAPOLIS, MINN. 


ST. LOUIS, MO. PORTLAND, ORE. BALTIMORE, MD. SAN FRANCISCO, CAL. SEATTLE, WASH. LOS ANGELES, CAL. PITTSBURGH, PA. 








MAMCO 


ELECTRIC 
MOTORS 





More than one quarter of a million 
MAMCO built fractional horse power 
motors are being used  through- 
out the country in practical applica- 
tions. Our experienced engineers will 
build motors to your specifications or advise the stock 
unit necessary for your product. Up to 1/15 HP only. 
Universal or shunt wound. Guaranteed quality and 
workmanship. Write today. 


VL 


SOLENOIDS 


A.C. or D.C. 


INDUSTRIAL—OR—AIRCRAFT 


WRITE FOR “200” SERIES AC BROCHURE 
OR SET OF DC AIRCRAFT DESIGNS 









APPLIANCE MFG. CO. 
RACINE, WISCONSIN 







DEPENDABLE SINCE 1927 













PRODUCTS 
WEST COAST ELECTRICAL MFG. CORP. 


10006 S. MAIN ST. LOS ANGELES 3, CALIFORNIA 
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Sia RrICATIONS __— 


1TEM % 





FREE! Send for Folder 50J for full information 


| Bas —— ll 
| AArti-Corrosive 


1927 
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Coil Insurance | 
FOR FAMOUS PRODUCTS 


PARAMOUNT 
Spiral Wound PAPER TUBES 


-450” to 25” 1.P. 42” to 30” L 


Used by leading manufac- 
turers to insure coil 
accuracy and stability. 
Hi-Dielectric. Hi-Strength. 
Kraft, Fish Paper, Red 
Rope or any combination 
wound on automatic ma- 
chines. Tolerances + 
.002”. Also moisture- 
resistant Shellac-Bound 
Kraft tubing. Vast range of 
stock arbors. Special tubes 
engineered to your speci- 
fications. 


<i 
_aremount 


612 Lafayette St., Fort Wayne, Ind. 
Mfrs. of Paper Tubing for the Electrical Industry 


WRITE 
ON COMPANY 
LETTERHEAD FOR 


STOCK ARBOR 
LIST OF OVER 
1000 SIZES 


METALS 


RS 


yy, STAINLESS STEEL 


S3 NAVAL BRONZE STEEL BRASS 
ALUMINUM MONEL EVERDUR 


gamers ALLOY STEEL 


SO Rey eer er |" 


Ll aeP- Nine) sah da 87 fa CATALOG ON REQUEST 


127 CHURCH ST. NEW YORK 7, WN. Y. 


| Elastic Stop Nut Corp. of America, 2330 


Vauxhall Rd., Union, N. J. (ACDE) 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, lll. (ABF) 

Groov-Pin Corp., 2017 Kerrigan Ave., 
Union City, N. J. (EF) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (ABC) 

Huck Mfg. Co., 2480 Bellevue Ave., De- 
troit 7, Mich. (C) 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. 

Lamson & Sessions Co., 1971 W. 35th, 
Cleveland 2, Ohio (ABCDF) 

Palnut Co., 66 Cordier, Irvington 11, N. J. 
(C) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (AB) 

Pheoll Mfg., Co., 5700 Roosevelt Rd., 
Chicago 50, Tl. (ABC) 

Progressive Mfg. Co., 
rington, Conn. (ABF) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. (AB) 

Scovill Mfg. Co., Waterville 14, Conn. 
(F) 

Shakeproof, Inc., 2501 N. 
Chicago 39, Ill, (D) 
Standard Pressed Steel Co., 
Jenkintown, Pa. 
Sterling Bolt Co., 


Keeler Ave., 
Box 594, 
A) 

4638 W. Lake, Chi- 


Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5. MR. d 
Tinnerman Products, Inc., 2040 Fulton 
Road, Cleveland 13, Ohio. (D) 
Thompson- Bremer Mfg. Co., 1640 W. 
Hubbard, Chicago 22, Ill. (C) 
Wenco Mfg. Co., 1136 West Hubbard, 
Chicago 22, Ill. (8) 


Pins—Cotter (F); Locking and Taper (G) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (F) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 
20, Conn. (F) 

Elastic Stop Nut Corp. of America, 2330 
Vauxhall Rd., Union, N. J. 

Groov-Pin Corp., 2017 Kerrigan Ave., 
Union City, N. J. 

Lamson & Sessions &. 1971 W. 85th, 
Cleveland 2, Ohio. (F) 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill. 


Pre-Assembled Washers and Screws 


American Screw Co., Willimantic, Conn. 

Elco Tool & Screw Corp., 1916 Broad- 
way, Rockford, Ill. 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Qhio. 

Russell, Burdsall & yous Bolt & Nut Co., 


Port Chester, N. Y. 
Scovill Mfg. Co., Waterville 14, Conn. 
1 N. Keeler Ave., 


Shakeproof, Inc., 250 

Chicago 39, 

Stimpson Co., te Edwin B., 423 Park 
Ave., Brooklyn 5 i ie & 


Recessed Head Serews 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Allmetai Screw ee Co., Inc., 33 
Greene, New York 18, 

American Screw Co., Willimantic, Conn. 

Blake & Johnson Co., Waterville, Conn. 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, IIL. 

Keystone Bolt € Nut Corp., 127 Church, 
New York 7, Ze 

Lamson & Siutens Co., 1971 W. 85th, 
Cleveland 2, Ohio. 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y 

Pheoll Mfg., Co., 5700 Roosevelt Rd., 
Chicago 50, 1, 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Screw Research Association, The, 706 
Union Trust Bldg., Providence 3, Ohio. 

Scovill Mfg. Co., Waterville 14, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, IIL 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill. 

Stimpson Co., Inc., Edwin B., 4283 Park 
Ave., Brooklyn 5, N. Y. 


Rivets 


Allmetal Screw Products Co., Inc. 33 
Greene, New York 13 N. Y. 

Aluminum Co. of America, 2142K Gulf 
Bidg., Pittsburgh 19, Pa. 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. 

Blake & Johnson Co., ‘Waterville 14, Conn. 

Chase — & Copper Co., Waterbury 
20, 

Chicago Rivet & Machine o., 9609 W. 
Jackson Blvd., Bellwood, Ill 

Clark Bros. Bolt Co., Milldale, Cm... 

du Pont de Nemours & Co., I 
Explosives Dept., Wilmington 98, ei. 

Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y. 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. 

Hassall Inc., John, 402 Oakland, Brook- 
ye 3 ae A 

Huck Mfg. Co., 2480 Bellevue Ave., De- 
troit 7, Mich. (Blind) 

Keystone Bolt & Nut Corp., 127 
ow se 2,°5, F. 

Progressive Mfg. Co., 
rington, Conn. 


Church, 


44 Norwood, Tor- 


ELECTRICAL 


Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. 

Sterling = Co., 4638 Ww. Lake, Chi- 
cago 44, 

Stimpson a ” Ine., Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y. 


Screws—Cap and Set, 
Self-Tapping (J) 

Allen Mfg. Co., Hartford 2, Conn. (H) 

Allied Products Corp., Dept. B-3, 12643 
Burt Rd., Detroit 23, Mich. 

Allmetal Screw Products Co., Ine., 
Greene, New York 13, N. Y. (H) 
Aluminum Co. of America, 2142K Gulf 

Bldg., Pittsburgh 19, Pa. 
American Screw Co., Willimantic, Conn. 


(HJ) 

Anti-Corrosive Metal Products ri Inc., 
Castleton-on-Hudson, N. Y. (H) 

Blake & Johnson Co., Waterville 14, Conn. 


(HJ) 
“en Co., 153 Bristol Rd., Waterbury 


Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. (H) 

Clark Bros. Bolt Co., Milldale, Conn. (H) 

Eleo Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. (HJ) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (J) 

Hassall Inc., < 402 Oakland, Brook- 
lyn 22, N. Y. (H 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N.Y. 

Lamson & Sessions Co., 1971 W. 85th. 
Cleveland 2, Ohio. (HJ) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y¥. (HJ) 

Pheoll Mfg., Co., 5700 Roosevelt Rd., 
Chicago 50, Ill. Ga). 

Norwood, Tor- 


Machine (H); 


eae Mfg. a * 

rin 

Russ fT pace & Ward Bolt & Nut 
Co., Port Chester, N. 

Seovill Mfg. Co., Waterville 14, Conn. 
( 

Set Screw & Mfg. Co., Bartlett, Ill. (H) 

Shakeproof Inc, 2501 N. Keeler Ave., 
Chicago 39, Ill. (H) 

Otpeeee’ Press “a Co., Box 594, Jen- 

intown, Pa. 

aterline Bolt 4688 W. Lake, Chi 
cago 44, Ill (Ba) 

Stimpson Ce., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y¥. 

Washers—Flat (K); Lock and Spring (L) 

Allmetal Screw Products Co., Ine., 88 
Greene, New York 13, N. Y. (K) 

Anti-Corrosive Metal Products Co., Ine., 
Castleton-on-Hudson, N.Y. (K) 

Acceiesed Spring Corp., Bristol, Conn. 

ma Co., Wallace, Bristol, Om. * (KL 

Barnes-Gibson- Raymond Div., 

Serine Corp., 6400 Miller Ave., Detroit 
ch. 

Blake & Johnson Co., Waterville 14, Conn. 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. (KL) 

Clark Bros. Bolt Co., Milldale, Conn. (H) 

Dunbar ieee. a Div. ., Associated Spring 
Corp., Bristo 

Garrett Co., Inc., George K., Tioga & D. 
Philadelphia 34, 4" (KL) 

Gibson Go., William D., Div., Associated 
Spring Corp., 1900 Clybourn Ave., Chi 
cago 14, Ill. (KL) 

Harper Co., H. M., 8204 Lehigh Ave.. 
Morton Grove, Ill. (L) 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. 

Lamson & Session Co., 1971 W. 85tb. 
Cleveland 2, Ohio. (KL) 

Ohio Div., Associated Spring Corp., 1713 
East First 8t., on, Ohio (KL) 

Polest Co., 66 Cordier, Irvington 11, N. J. 
(L) 

Raymond ott: « Co., pir, fen 
Spring Corry, 

Sha aoret, a Keeler Ave., Chi- 
cago 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44 

Stimpson Co., Inc., Edwin B., 423 Part 

5, N. Y. 


Ave., Brooklyn 
Thompson- Scenor Mfg. Co., 
Hubbard, Chicago 22 Ill. 
Wrought Washer Mfg. Co., 2200 8S. Bay. 
Milwaukee 7, Wis. (KL) 


FELT 


American Felt Co., 
Glenville, Conn. 
Felt. Products Mfg. Co., 
Ave., Chicago 7, Ill. 
Western Felt Works. 4085-4117 

Ave., Chicago 23, Ill. 


FIBRE, PHENOLIC. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED. 
Rod, Tubing) 


Continental-Diamond Fibre Co., Newark 
13. Del. 

Insulation-Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Mitchell-Rand a Co. Ine., 51 
Murray, New York 7 Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

West Virginia Pulp & Paper Co., 280 
Park Ave., New York, N. Y. 


Fete: St smanre, POWDERED 


16 Glenville Bd. 
1536 Carrol 
Odgeo 


(Board, Sheet. 


Amplex Mfg. Co., Div. of Chrysler Corp.. 
6501 Harper, Detroit 81, Mich. 

Bound Brook Oil-Less Bearing Co., 
Brook, N. J. 

Moraine Products Div. of General Motors. 
Dayton, Ohio. 


FILTERS, RADIO INTERFERENCE 


Aerovox Corp., New Bedford, Mass. 
Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 
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W. male every type of 


spring in all sizes, shapes 





and designs for any use in 
the electrical field. 
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Write for free copy of our 
booklet S-500, entitled 
“Springs and Formed Wires.’ 


> 


Vos e* Naa teh th + 1 
a a Od RE 5 PRI al (en. LABORATORIES AT a 


AN D dee ne ee i ame a ae ee 







PRODUCT OF WICKWIRE SPENCER STEEL DIVISION © THE COLORADO FUEL & IRON CORPORATION 
Spring Soles Office and Plant—2 New Bond Street, Worcester 6, Mass. 

Executive Office — 500 Fifth Avenue, New York 18, N.Y. 

Seles Offices — Atlanta * Boston * Buffalo * Chicago * Denver © Detroit « NewYork * Philadelphia 
Pacific Coast — The California Wire Cloth Corp., Oakland 6, California 






Growing in use and importance among manu- | 
facturers of Vacuum Cleaners, Refrigerators, 
Electric Fans, Business and Scientific apparatus. 
Prove to your own satisfaction the over-all effi- 
ciency of ‘‘NOFLAME-COR” in applications where 
ability to resist heat is a vital consideration. 
Available in all sizes, solid or stranded. Over 
200 color combinations. Engineering data and — 
samples sent upon request on your letterhead. 


PRODUCTION ENGINEERS: Specify 
“NOFLAME-COR" for absolute uniformity 
of diameter, permitting clean stripping of 















Quality — Dependability — Service 
Precision-built Commutators for— 


ORIGINAL EQUIPMENT 
REPAIRS AND REPLACEMENT 


* * ok 













































STOCK — SPECIAL SIZES insulation without damage to the copper 
. . conductor... 
Call or write us today regarding your 
requirements— NO NICKING OF CONDUCTORS 














NO CONSTANT RESETTING OF BLADES 









TOLEDO STANDARD 
COMMUTATOR co. 


1111 Beehler St. Owosso, Michigan 









AVOID Lonses room 
“BLOB uG*’* 
Not being an nl plastic, 
eliminates the costly “blobbing” of 
insulations under soldering heat 
















¢ Flame Resistant ° High Insulation Resistance 





RAJAH SPRING SNAP 
SOLDERLESS TERMINALS 


Merely push the terminal on the base 


© Heat Resistant  ° Facilitates Positive Soldering 
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ATT MMT MCR CCRT tira Mie © Also unaffected by the heat of impregnation — 
a positive electrical connection. To | - - 

remove just pull it off; no screws to | | therefore, ideal for coil and transformer leads 
bother with, no springs to bruise fin- | | A Uaa LUA DS 

gers. | 







‘“‘made by engineers for engineers“ 





Write for descriptive folder 


THE RAJAH COMPANY 


BLOOMFIELD NEW JERSEY 






CORNISH WIRE COMPANY, inc. 


605 Nerth Michigon A ic 
aie verve, 15 Park Row, New York 7, W.Y. a ~ aie 













MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELE 
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Know Alden Electrical Components 


Alden electrical components are designed to tie in with your 
production line techniques without the use of special methods 


or tools ... 


Components can be assembled in your units 


with standard ‘production tools; solder tabs and terminals are 
easily accessible—designed for rapid soldering. Compact design 
with no waste or bulky material means efficient use of space 
in your completed unit . . .. . Alden’s ability to turn out 
quality electrical components in production quantities is based 
upon a simple formula—production design, easy flow, econom- 
ical use of material. Punch press and molded parts, automatic 
machines, production line assembly, inter-mingling of orders, 
and a fast moving inventory enable Alden to better manufacture 
electrical components to fill your needs at the volume required 


—at the time required. 


Indicator Light Sockets 80 Series 
With Alden’s four basic indicator light 
sockets you can standardize on 90% of 
new designs. The built-in leads, single 
or double, eliminate messy solder termi- 
nals, extra eyelets and washers. Alden’s 
famous ‘“‘center file’? contacts give you 
actual wire-to-bulb and contact. Provide 
strain relief on leads withstanding pull 
far in excess of service use. 


Fuseholders 440FH-1—2FH Series 


Designed to fit into production techniques, 
the 440FH-1 eyelets, rivets, or spot 
welds to chassis. Positive U-shaped con- 
tacts hold fuse tight and at the same 
time allow for easy removal of fuse if it 
breaks from heat of blowing. 

The miniaturized fuseholder 440-2FH has 
a neon bulb which glows when fuse is 
blown, saves valuable time in checking 
breakdown. Requires a minimum of 
space—compact, well-made, mounting 
holes only %” apart. 


Custom Made Cables 3000 Series 


Unique at Alden’s is a service which can 
take your whole cabling problem and 
eliminate the construction and production 
headaches for you. Alden can give you 
not only cables to handle the various 
voltages, critical frequencies, and dif- 
ferent amperage requirements — Alden’s 
series connectors enable us to select and 
know that we will get the right connector 
for the job — 100% contact insulation, 
low resistance contacts, strain relief on 
each lead—a compact, efficient unit cable. 


Convenience Panel Outlet 
402AC Series 


Here’s the AC outlet which you can add 
to your electrical products at a minimum 
of cost using a minimum of space. This 
compact AC power outlet has rugged 
metal mounting plates which rivet or 
eyelet to your panel or chassis without 
the need for special tools. Supplied in 
several models with solder tabs or built- 
in leads to your specification. 


Detachable Line Cord 
202FIAC Series 


A detachable line cord to dress up and 
finish your product. Plug end feels good, 
looks good—it isn’t bulky, but it doesn’t 
attempt to cheat on material. Detach- 
able end can have either trip lock— 
attaches firmly and comes apart easily or 
click lock which attaches to equipment 
firmly and locks securely. The ideal 
cord for business machines, industrial or 
commercial equipment or household ap- 
pliances. 


Write for catalogue “‘What’s New at Aldens,” or for samples. 


fipen Propucts Co. 


117 NO. MAIN STREET, 
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BROCKTON 64EM, MASS. 





General Electric Co., 
N. 





| General Electric Co., 


General td a. 
—nneee © 

Mallory & Co., =. % R., Indianapolis 
6, Ind. 

Sprague Electric Co., North Adams, Mass 


—p Soeees Dept 


FINISHES, PRODUCT. See Lacquer. 
Enamels & Varnishes. 


| FLUORESCENT LAMP AUXILIARIES. 


For Resistors, see Resistors, Instrument 
& Radio; also Capacitors. 


Acme Electric Corp., 3510 Water, Cuba, 
x. X. 
Aerovox Corp,, New Bedford, Mass. 


Arrow-Hart & Hegeman Kiecltisc Co., 10! 
Hawthorn, Hartford 6, Cenn 


Chicago Transformer are.. 3501 W. Addi- 


son, Chicago 18, Ill 


| Davis & Co., Dean Ww... 1006 First, Kem 


land, Ind. 


| General Electric Co., Construction Mate- 


rials Dept., Bridgeport 2, Conn. 
Gramer Co., 2734 N. Pulaski tu., Chi 


cago 39, Ill. 
Kulka Electric Mfg. Co., Dept. T, 80 
South, Mt. Vernen, N. Y. 
Miller-Smith Corp., Trenten, N. J. 
Sprague Electric Co., Nerth Adams, 


| Westinghouse Electric Corp., P. 


868, Pittsburgh 30, Pa. 


| FOOT SWITCHES. See Switches. 


FORGINGS 


| Aluminum Co. of America, 2142K Gulf 


Bldg.. Pittsburgh 19, Pa. (Aluminum) 
American Brass Co., Waterbury 98, Conn 
Revere per & Brass, Inc., 230 Park 

Ave., ew York 17, N. Y. (Non 

ferrous) 


rt HOLDERS, MOUNTINGS and 
CLips 


Alden Products Co.. 117 North Main, 
Brockton 64EM, Mass. 


Burndy Engineering Co., Inc., New York 


2 


| Ideal Industries, Inc., 1008 Park Ave., 


Sycamore, III. 

Ilsco Copper Tube & Products, Inc., Cir 
cinnati 27. Ohio. 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill. 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 


| Sherman Mfg. Co., H. B., Battle Creek. 
| Mich. 


FUSES 


Burndy Engineering Co., Inc. New York 
| oa, ee 


Apparatus Dept., 
Schenectady 5. a. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


GAGES, TEMPERATURE and VACUUM 


| oo 153 Bristol Rd., Waterbury 
| Electric Auto-Lite Co., Toledo 1, Ohio 


Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


GALVANOMETERS. See Instruments. 
GASKETS 


| Armstrong Cork Co., 9510 Arch, Lancas- 


ter, Pa. (Cork and Rubber Composi- 


tions.) 

Electrical Industries, Inc., 44 Summer 
Ave., Newark 4, N. J. (Bushings) 

Felt Products Mfg. Co., 1536 Carroll 
Ave.. Chicago 7. Ill. 

Garlock Packing Co., Palmyra. N. Y. 

case: oe lle, Box 290, New York 16, 


ux NS * Rubber a Rockefeller Center, 
New York 20, N. Y. 


GEARMOTORS. See Motors. 
GEARS and PINIONS, METAL 


| Amplex Mfg. Co., Div. of Chrysler Corp., 


1 Harper, Detroit 31, Mich. 


| Beaver Gear Works, Inc., 1035 Parmele, 


Rockford, Ill. 


| Gear Specialties. 2635 W. Medill Ave., 


Chicago 47, I 


Gries Reproducer Corp., 108 Willow Ave., 


New York 54. N. Y. 


| Moraine —— Div. of General Motors, 


Dayton, Ohi 
va Gear Co., 1358 E. 179, Cleveland 


Ohio. 
aut Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 
Sier-Bath Gear & Pump Co., 9244 Hud- 
son Blvd., North Bergen, N. J 


| Westinghouse Electric Corp., P. 0. Box 


869, Pittsburgh 30. Pa. 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre. Vulcanized; Plastics. 


| GENERATORS. See Motors. 


GLASS-BONDED MICA 


Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass. 


| National Electrie Coil Co., Columbus 16. 


Ohio. 


GLASS-FIBER. YARNS, CLOTH snd 
TAPE. See Fabrics, Insulating. 


| GLASS-SEALING ALLOYS 
| Pee Ceramic & Mfg. Co., Latrobe, 
| >a. 


GLASS, TECHNICAL 


Corning Glass Works, Dept. EM-10, Corn- 
ing, N. Y. 
Kopp Glass, Inc., Swissvale, Pa. 


ELECTRICAL 


GOLD, ROLLED (Plate and Wire). 
Seber & Co., Inc., 113 Astor, Newark 5, 


ema Plate Div., Metals & Controls 
Corp., 410 Forest. Attleboro, Mass. 

ey « Harman, 82 Fulton, New York 

Makepeace Co., D. E. Attleboro, Mass. 

Ney Co., J. M., 371 Elm, Hartford 1, 
Conn. 


GRAPHITE. See Carbon and Graphite. 


GREASE, BEARING 


Norma-Hoffmann Bearing Corp., Stamford, 
Conn. 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, N. J, 
Walker Co., George, 118 Amsterdam 
Ave., Passaic, N. J. 


HARNESS and ASSEMBLIES, WIRE 


Alden Products Co., tt North Main, 
Brockton 64EM, 

Beiden Mfg. Co., 4633" W. Van Buren, 
Chicago 44, tl. 

Drake Mfg. Co., 1713 W. Hubbard 8t., 
Chicago 22, Til. 

—— Auto-Lite Co., Port Huron, 


Mich. 

Essex Wire Corp., Monticello, Ind. 
General Electric Co., Construction Ma- 
terials Dept., Bridgeport 2, Conn. 
Joy Mfg. Co., Mines Equipment Div., 
pats W. Oliver Bldg., Pittsburgh 22, 


Kulka Electric Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. 

Phalo Plastics Corp., Commercial & Fes- 
ter. Worcester, Mass. 

Surprenant Mfg. Co., 109 Washington, 
Boston 7, Mass. 


HEATING ELEMENTS and UNITS 


Acra Industrial Electric Co., 3007 N., 
Ravenswood Ave., Chicago 13, Il. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Electro-Therm, Inc., 931 Selim Rd., 
Silver Spring, Md. 

General Electric Co., 
Schenectady 5, N. Y. 

Resistors, Inc., 5234 W. 26 St., Chi- 
cago 50, Ill. 

Russell Electric Co., Div. of The Ray 
theon Mfg. Co., 4501 So. Western Blvd., 
Dept. F-21, Chicago 9, II. 

Still-Man Co., The, 429-33 E. 164, New 
York 56, N. Y. 

Tuttle & Kift Inc., 1823 N. Monitor Ave.. 
Chicago 39, Ill. 

Vulcan Electric Co., Danvers 2, Mass. 

Westinghouse Electric Corp., 160 Mercer 
St., Meadville, Pa. 


HIGH-FREQUENCY HEATING UNITS 


Allis-Chalmers Mfg. Co., 987A 8. 170. 
Milwaukee 1. Wis. 
General Electrie (Co.. 
Schenectady 5. N. 
Marion Electrical Instrument Co., Man 

chester, N. H 
Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 

Seletron Div.. Radio Receptor Co., Inc., 
251 W. 19 St.. New York 14, N. Y. 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


Apparatus Dept., 


Apparatus Dept.. 


HIGH-NICKEL ALLOYS. See Nickel 
and Nickel Alloys. 


HOISTS, PNEUMATIC. See Pneumatic 
Tools and Equipment. 


HOLDERS, COMMUTATOR BRUSH 


Triple ‘‘M’’ Electronents Div.. Midwest 
Molding & Mfg. Co., 4630 W. Fuller- 
ton Ave., Chicago 39, Tl. 

Phoenix Electric Mfg. Co., 711 W. Lake 
Chicago 6, TI. 


HOSE, FLEXIBLE METAL 


Johnson Metal Hose, Inec., 224 Mill, 
Waterbury 88, Conn. 


IMMERSION HEATER UNITS. See 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. _ See 
Cement, Insulating and Sealing; Waree 
and Compounds. 


INDICATORS, HEAT. See Thermom- 
eters. 


INDICATORS, 
eters. 


SPEED. See Tachom 


INDUCTION HEATING. See High- 
Frequency Heating Units. 


INFRA-RED LAMPS. See Lamps, In 
candescent and Infra-red. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


Acme Electric Corp., 3510 Water, Cuba, 


Aerovox Corp., New Bedford, Mass. 

Associated Research, Inc., 3794 W. Bel- 
mont, Chicago 18, Ill. 

Bristol Co., 153 Bristol Rd., Waterbury 
20. Conn, 

Burlington Instrument Co., Dept. D90, 
Burlington, Iowa 

Electric Auto-Lite Co., Toledo 1, Ohio. 
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DIRECT READING 
1 MEGOHM 
UP TO 2 MILLION 
MEGOHMS 


1020 





MEGOHMMETER 


A self contained, AC operated megohmmeter with electronic- 
ally regulated high voltage supplies. Measures the leakage 
resistance of insulating materials, condensers, cables, motor 
and windings. 


Has a range of 1 megohm to 2,000,000 megohms in six 
overlapping ranges. Voltage applied to the unknown is 500 
volts. 


Send for the new Freed Catalog 
FREED TRANSFORMER CO., INC. 


DEPT. OJ, 1718 WEIRFIELD ST., 
BROOKLYN (RIDGEWOOD) 27, NEW YORK 










At Last! 50,000 


possible 
ARBOR sizes 


IMMEDIATE DELIVERY 
on “STOCK” sizes of 
square and rectangular Di- 

electric Kraft tubes, from 34” 

x 3%” to 1%” x 23%”. Round 

tubes 34” 1.D. to 1” 1.D. 

Ask about our phenolic impregnated 

tubes. 


ACCURATE PAPER TUBE CO. 


Paper Tubes for Coil Winding 
854 N. Noble St. Chicago 22, Ill. 


Tz” x Th"... 
wall thicknesses 

























POWER 
RESISTORS 
220 to 1000 WATT 
UNITS 
e 


SPECIAL POWER 

RESISTORS MADE 

TO YOUR SPECI- 
FICATIONS 


* 
ROUND POWER 


RHEOSTATS 
50 to 500 WATT 


REX RHEOSTAT CO. 
BALDWIN, N. Y. 


a 


in 
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HAMMER 
BROTHERS 


BOOSTS 





Patented, No. 1,933,555 
THE SOLDERLESS, TAPELESS WIRE CONNECTORS 
Here’s what H. C. Hammer of Hammer Broth- 
ers, Incorporated, says of his company’s ex- 

perience with IDEAL “Wire-Nuts”’. 

“We manufacture a great variety of electrical 
signs and displays. We have found IDEAL 
“Wire-Nuts’” the most satisfactory means of 
combining the necessary flexibility and speed 
in our operation to produce a quality product.” 


4 - 
f= BENRUS = 
fs WATCHES [3 


IDEAL “Wire-Nuts” can help you improve your cost 
and quality picture! They’ve done it for hundreds of 
other manufacturers! Change from old-fashioned or 
cumbersome methods to safe, quick “Wire-Nuts” .. . 
No solder, tape or tools—just screw on “Wire-Nuts”. 
You'll get connections that can’t pull or shake loose— 
that are fully insulated and covered—that last as long 
as your product. On any electrical product—be sure 
and cut costs with genuine IDEAL “Wire-Nuts”. For 
all wires from 2 No. 18 up to 3 No. 10. 


Mail Today for FREE Samples 











New IDEAL INDUSTRIES, 
‘a venue 

No. 83 Hi-Volt Sycamore, Illinois 

**Wire-Nuts"' Please send us free samples IDEAL ‘'Wire-Nuts'’. 


No... wires with __ 





O To connect 
No. wires. 
C Neo. 83 Hi-Volt for slimline. 


now available 
and fully ap- 
proved for 




















high voltage Name 
SLIMLINE fix- ceases 
ture wiring. Address. a 
a 


‘ 
I 
j 
1 
! 
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! 
! 
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I 
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NAAN eR Ae MH Re se 


rarer 


1929 


$3 GREENE STREET. NEW YORK 13.N. Y. 


Quantity 


PRODUCTION 


of 
GREY IRON CASTINGS 
ONE OF THE NATION’S 


LARGEST AND MOST MODERN 
PRODUCTION FOUNDRIES 


Per 
} 


ESTABLISHED 1866 


THE WHELAND COMPANY 


FOUNDRY DIVISION 


FICE AND MANUFACTURING PLANTS 
CHATTANOOGA 2, TENNESSEE 





Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric Inc., 30 , Rockefeller 
Plaza, New York 20, N. Y. 
Freed Transformer Co., Inc., 1718 Weir- 
field, Ridgewood, Brooklyn 27, N.: 
General Electric Co., Apparatus Dept 
Schenectady 5, N. Y. 

Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, Ill. 

Marion Electrical Instrument Co., Miu 
chester, N. H. 
Radio Corp. of America, Commercial En 
grg., Sec. I141R, Harrison, N. J. 
Triplett Electrical Instrument Co., Bluit 
ton Ohio 

Westinghouse Electric Corp., P. 0. b. 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J 


INSTRUMENTS, LABORATORY 
STANDARD 


Acme Electric Corp., 3510 Water, Cuba, 


Electro-Therm, Inc., 931 Selim Ra 
Silver Spring, Md. 
Freed Transformer Co., Inc., 1718 Weir- 
field, Ridgewood, Brooklyn 27, N. 
General Electric Co., Apparatus Depi 
Schenectady 5, N. Y. 

Westinghouse Electric Corp., P. O. Bos 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J 


INSULATING MATERIALS. See follow 
ing specific headings: 


Cement, Insulating and Sealing 
Ceramics 

Cork and Cork Compositions 
paetes, Insulating 

elt 


Fibre, Vulcanized 

Glass-Bonded Mica 

Insulation, Wire and Cable 

Mica, Molded and Laminated 

Paper, Insulating 

Plastics, Laminated 

Plastics Molding and Extrusion 

Rubber and Rubber Products 

Silicones 

Sleeving and Tape, Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 

Tubing, Paper 

Tubing and Sleeving, Braided Fabri 

Tubing and Sleeving. Extruded Plastic 

Varnishes, Compounds and Resins. 
Insulating 

Wares and Compounds 


INSULATION, WIRE and CABLE (Ce- 
ramie and Synthetic) 

Dow Corning Corp., Dept. EM, Midland, 
Mich. 

du Pont de Nemours & Co., Inc., E. L., 
Rubber Chemicals Div. F-4, Wilming- 
ton 98, Del. 

Eastman Kodak Co., Rochester 4. N. Y. 

Goodrich Chemical Co, B. F Dept. 
GG-6, Rose Bldg., Cleveland 15, Ohio. 


| Sprague Electric Co.. North Adams. Mass. 


Surprenant Mfg. Co., 109 Washington, 
Boston 7, Mass. 

U._S. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 


IRONS, SOLDERING. See Soldering 
Irons. 


JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


KNOBS and HANDLES, MOLDED. See 
Plastics—Custom Molders. 


LABELING AND GLUEING MACHINES 


Potdevin Machine Co., 1278—88th, Brook- 
lyn 18, N. Y. 


LABELS, IDENTIFICATION 


Chicago Show Printing Co., 2629 N. Kil- 
dare, Chicago 39, Ill. 

Reynolds Metals Co., Foil Div., Third & 
Grace, Richmond 19, Va. 


LACQUER, ENAMELS and VAR- 
NISHES, FINISHING 

Dow Corning Corp., Dept. EM, Midland, 
Mich. (Silicone Resins & Varnishes) 

du Pont de Nemours & Co., E. 1., Fin- 
ishes Dept., Wilmington 98, Del. 

National Paint, Varnish & Lacquer Asso- 
ciation, Inc., Washington 5, D. C. 

Sherwin-Williams Co., Industrial Div., 
Cleveland 1, Ohio. 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


Beer & , Co.. Inc., 113 Astor, Newark 
General Piate Div., Metals and Controls 


Corp., 410 Forest, Attleboro, Mass. 
Makepeace Co., D. E., Attleboro, Mass. 


LAMINATED PLASTICS. See Plastics. 


LAMPS, FLUORESCENT 


General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio. 

Westinghouse Electric Corp., P. O. Bor 
868, Pittsburgh 30, Pa. 


LAMPS, INCANDESCENT AND 
INFRA-RED 


General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


LAMPS, MERCURY VAPOR 


General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio. 


ELECTRICAL 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAMPS, MINIATURE (Pilot and indi. 
eator) 


General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio. 
Herzog Miniature Lamp Works, Ine., 
12-23 ae Ave., Long Island Ciiy 


 e A 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 


Dykem Co., 2303-F N. 1ilth, St. Louis 
6. Mo. 


LENSES, PRESSED GLASS 
Corning Glass Works, Dept. EM-10, Corn- 


ing, N. Y. 
Kopp Glass, Inc., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Tools, 183 Elm, New Britain, 
Conn. 


LIGHTS, PILOT and INDICATOR 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Arrow-Hart and Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. 

Cannon Electric Development Co., Dept. 
E-118, 3209 Humboldt, Los Angees 31, 
Calif. 

Dial Light Co. of America, 900 Broadway, 
New York 3, N. Y. 

Drake Mfg. Co., 1713 W. Hubbard S8t., 
Chicago 22, IIL 

General Electric Co.. Div. 166-EM-12, 
Nela Park. Cleveland 12, Ohto. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS 
See Fasteners. 


LOUD SPEAKERS 


Radio Corp. of America, Commercial Ea- 
grg., Sec. H41R, Harrison, N. J. 


LUBRICATORS, OIL and GREASE 


Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. 


LUGS and TERMINALS 

Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. 

American Brass Co., Waterbury 88, Conn. 
Conn. 

Burndy mypeeins Co., Inc. New York 
54, N. Y. 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Ilsco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. 

Jones Div., Howard B., Cinch Mfg. Corp.. 
Chicago 24, Ill. 

Krueger & Hudepohl, 5 E. Third, Cin- 
cinnati 2, Ohio. 

Patton-MacGuyer Co., Edgewood 8Sts.. 
Providence 5, R. I. 

Rajah Co., Bloomfield, N. J. 

Ghetuorent, ins. 2501 N. Keeler Ave.. 
Chicago . . 

Sherman Mfg. Co., H. B., Battle Creek. 


ich. 
a... Mfg. Corp., Dept. M-10, 9555 
Eden Ave., Schiller Park, Ill. 
Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y. 
Thompson-Bremer Mfg. Co., 1640 W. 
Hubbard Chicago 22, Ill. 


MACHINES. See _ specific headings: 
Balancing; Coil Winding; Die Casting; 
Drafting; Engraving; Eyelet Attaching; 
Marking; Molding; Print; Rivet Set- 
ting; Screw Driving; Strippers, Wire; 
Wire and Metal Forming. 


MAGNETIC MATERIALS. See Steel, 
Electrical; Magnets, Permanent; Mag- 
netic Recording Tape; Magnetic Re- 
cording : Wire. 


MAGNETIC RECORDING TAPE 
Minnesota Mining & Mfg. Co., St. Peal. 
6, Minn. 


MAGNETIC RECORDING WIRE 


Driver Co., Wilbur B., 150 Bivaretda 
Ave., Newark 4, N. J. 


MAGNETS, PERMANENT 
Carboley Co., Inc., Detroit, Mich. 


MARKING MACHINES 

Markem Machine Co., Keene 7, New 
Hampshire. 

MATERIALS HANDLING EQUIPMFNT 

Robbins & Myers, Inc., Crane & Hoatst 
Div., Springfield 99, Ohio. 

MERCURY SWITCHES. See Switches. 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base, 


METALS, PRECIOUS. See Gold; Tami- 
nated Metal; Platinum; Silver. 


METALS, RARE 


Tennent  pietetinngtent Corp., North Chi- 

cago, ‘ 

or as ng Co., Inc., P. B. Indianapolis 
nd. 
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size and spherical accuracy 
IN perfection of surface 
uniformity—dependable physical quality 


NOT A BETTER 


BALL map:... 


And the service results from 
every Strom metal ball prove it— 
not only in the finest precision 
ball bearings but also in the lot 
of other ball applications where 
Strom balls aredoing thejob better. 
Strom has been making precision metal balls for over 25 years for all industry 





and can be a big help to you in selecting the right ball for any of your require- 
ments. In size and spherical accuracy, perfection of surface, uniformity, 
and dependable physical quality, there’s not a better ball made. 


endent and Exclusive 


Manufacturer 






Transformers 





Custom Built 
or Standard 


You write the specifications or state 
the performance requirements. ALMO 
will produce the precise type of mer- 
cury switch you need... at the low- 
est possible cost! Whether you want 
a single switch for a prototype model 
or a thousand units “in a hurry,” it 
will pay to get our quotation. 


ForThe Right Voltage 
In The Right Place 





ALMO MANUFACTURING CO., 113-119 Sussex Ave., Newark 4, N.J. 


GEARS Small and Medium 


SPURS SPROCKETS THREAD a @ 








(internal GRINDING 
d ext RACKS 
and external) COMPLETE 


HELICALS = WORMS GEAR 
STRAIGHT WORM TRAINS 
BEVELS GEARS se 
¢ 


brints for estimate 







Send us your blue- 





1035 PARMELE ST. ROCKFORD, ILLINOIS 
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GOOD Sheet Metal Fabrications 


‘UNUSUAL SKILLS and FACILITIES 


COMPLETELY 
MECHANIZED 


for 


PROMPT 
DELIVERY 


We have the equipment, the skill, and the 
manpower to give prompt delivery on every 
type of sheet metal fabrication. Our complete 
facilities assure you of production line speed 
even on the most intricate fabrications. If 
you will call us for consultation or send us 
your drawings and requirements, we feel sure 
you will be convinced of the benefits of hav- 
ing us do your sheet metal fabrications. 


Tne 
ESTER & THESMACHER 


1526 W. 25th ST. 


MANUFACTURERS 
Special Steel Equipment 
Metal Cases — Cabinets 

CONTRACTORS 
Sheet Metal 
Building Products 
VENTILATION, 
AIR CONDITIONING 


CLEVELAND 13, OHIO 
CHerry 1-0154 


| Bristol Motor Co., 





| Cyclohm Motor Corp., 


| Delco 


| Electric Motor Corp., 
| Electric Specialty Co., 171 


| Electro-Dynamic Div. of The 


| Emerson Electric Mfg. Co., St. 


Haydon Co., A. W., 232 
| Haydon Mfg. Co., Inc., 


| Heinze Electric Co., 





MOTORS 


Miniature Timing Motors, Geared 
Subfractional, Under 1/20 Hp. 
Fractional, 1/20 to % Hp. 
Integral, 1 to 7% Hp. 

Integral, Over 7% Hp. 
Gearmotors 

Generators 


Low Voltages (Under 110) 


Allis-Chalmers Mfg. Co., 937A S. 70, Mil- 
waukee 1, Wis. (KLMNOUQRTUVW) 

Baldor Electric Co., 4353 Duncan Ave., 
St. Louis 10, Mo. (FGKLN) 


| Barber-Colman Co., Rockford, Ill. 


(BCEYZ) 
Bodine Electric Co., 2256 W. Ohio, Chi- 

cago 12, Ill. (ABCDEFGHIJQRSTYZ&) 
114 Bristol Bldg., Old 
Saybrook, Conn. (ABY) 

Div. of Howard In- 

dustries, Inc., Dept. EMD, Racine, Wis. 
(ABEQTUVY) 


Delco Appliance Div., General Motors 
Corp., Rochester 1, N. Y. (FGH) 

Products Div., General Motors 
Corp., Dayton, Ohio (BFGKLNZ) 

Electrical Mfg. Co., Lake at Fourth, Ra- 
cine, Wis. (BCDFGH) 


| Electric Auto-Lite Co., Toledo 1, Ohiv 


(GZ) 

Div. of Howard In- 

dustries, Inc., Dept. EMD, Racine, Wis. 

(BCDFGHQRYZ&) 

South St., 

Stamford, Conn. 
(BCDEFGHJIKLMNOPQRSTUVWYZ& ) 

Electric 
Boat Co., Bayonne, N. J. (KLNOV) 

Electro Engineering Products Co., Inc., 
4924 West Kinzie, Chicago 44, Il. (BC) 

Electro Machines, Inc., 58 North 3rd St., 
Cedarburg, Wis. ‘‘Doerr’’ (FGKL) 

Elliott Company, Crocker-Wheeler Div., 
Ampere, N. J. (KLNOQRUV) 

Elliott Company, Ridgway Div., Ridgway, 

Pa. (NOPUVW) 

Louis 21, 
Mo. (FGJKLMOR) 

Fasco Industries, Inc., 100 Augusta, Ro 
chester 2, N. Y. (BCDFGHYZ&) 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 
(BCDEFGHJIKLMNOPQRSTUVWYZ& 

General Industries Co., Dept. D, Elyria, 
Ohio (BQYZ) 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 

(BCEYZ) 

North Elm, 

Waterbury 20, Conn. (CXZ) 

2526 Elm, Tor- 

(ABCYZ) 

685 Lawrence, Low- 
ell, Mass. (BCDFZ) 

Holtzer-Cabot, Div. of National Pnevu 
matic Co.. Inc., Boston 19, Mass. 
(BCEFGJZ) 


rington, Conn. 


METERS. See Instruments. 


MICA, GLASS-BONDED. 
Bonded Mica. 


Bee Glase- 


| MICA, MOLDED and LAMINATED 


(Sheets, Plate, Tape, Tubes, Rings. 
Segments, Washers, etc.) 

Brand & Co., William, 276 Fourth Ave.. 
New York 10, N. Y. 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 


| Macallen Co, 16 Macallen, Roston 27. 


Mass. 
Mica Insulator Co., Schenectady 1, N. Y¥ 
Mitchell-Rand Insulation > Inc., 51 
Murray, New York 7, 


N. 
| National Electric Coil Co., Gelembes 16 


Ohio. 


| New England Mica Co., Inc., 30 Woerd 


Ave., Waltham, Mass. 


| MICA UNDERCUTTERS 
| Ideal Industries, Inc., 


1008 Park Ave.. 
Sycamore, Ill. 


| MICROFILM EQUIPMENT 
| Eastman Kodak Co., Rochester 4, N. ¥ 


(Micro-Film Machines) 


MOLDED INSULATION and MOLDED 


PRODUCTS. See Ceramics, Mica, Plas- 
tics, Rubber. 


| MOLDING MACHINES, PLASTICS 


Kux Machine Co., 3942 W. 
Chicago 24, Ill. 


Harrison. 


| Lake Erie Engineering Corp., Riverview 


& Woodward Aves., Buffalo 17, N. Y 
Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


" 908 VERSN Eee and Wire 
>. -(ee~also Contacts) 


Fansteel Sccionahedt Corp., North Chi- 
cago, 
Mallory & Co., Inc., P. R., 


Indianapolis 
6, Ind. 


ELECTRICAL 


Hoover Co., Kingston-Conley Div., 172 
Brook Ave., N. Plaintield, N. J. (FK) 

Howard Industries, Inc., Dept. EMD, 
Racine, Wis. (ABCDEFGHQRTUVYZ) 

Howell Electric Motors Co., Howell, Mich. 
(FKNQ) 

Janette Mfg. Co., 566 W. 
cago 6, Ill. (FGKQRZ) 

Kato Engrg. Co., 128 Maxfield Ave., Man- 
kato, Minn. (KL) 

Kurz & Root Co., N. Island 8t., 
ton, Wis. (FKNGLOUV) 
Lamb Electric Co., Kent, Ohio 

(BCDEFGHIJQRS) 

Master Appliance Mfg., Co., 
Ontario, Racine, Wise. (CD) 

Master Electric Co., Dayton 1, Ohio 
(FGJIKLMNOPQRTUVW) 

Motorsearch Co., 1600 Junction Ave., 
Racine, Wis. (BQY) 
Ohio Gear Co., 1358 E. 

10, Ohio (Q) 

Packard Electric Div., General 
Corp., Warren, Ohio (FG) 

Peerless Electric Co., Warren, Ohio 
(FGKLN) 

Rae Motor Corporation, P. O. Box 291, 
Racine, Wis. (BCDFGHYZ&) 

Raytheon Mfg. Co., Dept. 6460 EM, Wal 
tham 54, Mass. (BF) 

Redmond Co., Inc., Owosso, Mich. 
(BCDFGQZ) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio. 
(FGKLNOV) 

Robbins & Myers, Inc., Motor Div., Dept 
C-100, Springfield 99, Ohio, 

Ruetz Mfg. Co., 1600 Junction Ave., Ra- 
cine, Wis. (BCDFGHRSZ) 

Russell Electric Co., Div. of The Ray- 
theon Mfg. Co., 4501 So. Western Blvd., 
Dept. J-21, Chicago 9, Ill. (BF) 

Scruggs Co., Loyd, 1022-32 N. Sixth, 8t. 
Louis 1, Mo. (B) 

Telechron, Inc., 30 Union, Ashland, Mass. 
(A) 

U. S. Electrical Motors, Inc., Los Angeles 
54, Calif. (FKNQY) 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. (FGKLNYZ) 

Wesche Electric Co., B. A., 1620 Vine, 
Cincinnati 10, Ohio (FGKLNOZ) 

Westinghouse Electric Cerp., P. O. Box 
868, Pittsburgh 30, Pa. 
(BCDEFGHJKLMNOPQRSZ&) 


Monroe, Chi- 
Apple- 


Fourth & 


179, Cleveland 


Motors 


MOTOR CONTROLS and STARTERS. 
See Controllers, Motor; Push Button 
Stations. 


MOTORS. See Motor Table above. 
MOUNTINGS, RUBBER and 
SYNTHETIC 


Lord Mfg. Co., Erie, Pa. 
Surprenant Mfg. Co., 109 Washington, 
Boston, Mass. 


U.S. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 

MOVEMENTS, CLOCKS and TIMING 

Bristol Motor Co., 114 Bristol Bldg., Old 


Saybrook, Conn. 
232 North Elm, 


Haydon Co., A. W., 
Waterbury 20, Conn. 

Haydon Mfg. Co., Inc., 2526 Elm, Tor- 

rington, Conn. 


NAME AND INSTRUCTION PLATES 
Mosse Auto-Lite Co., Port Huron, 


cn. 

Etching Co., of America, 1520 Mon- 
tana, Dept. E-9, Chicago 14, IIl. 
General Electric Co., Chemical Dept 
8-11, 1 Plastics Ave., Pittsfield, Mass. 


(Plastics) 
Meyercord Co. Dept. EM-12, 5323 W. 
Lake, Chicago 44, Mil. 
Mica Insulator Co., Schenectady 1, N. Y 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn. 
(Cupro- Nickel) 

Chase Brass & Copper Co., Waterbury 


20, Conn. 
Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co.. Harrison, N. J. 
International Nickel Co., Inc., 67 Wall. 
New York 5, N. Y. 
Revere Copper & Inc., 280 Park 

Ave., New York 17, N. Y. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, Conn. 
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‘Ready for 


emperature Extremes 


Extremes or sudden changes of temperature 
have no effect on Universal Porcelain In- 
sulators. In tropic sun or arctic cold they stand 
up. Because they are porcelain, they have 
high dielectric strength. They withstand shock 
and strain. They resist heat, moisture, fumes 
and most acids. They do not carbonize nor cor- 
rode under long years of service. A Universal 
engineer will be glad to assist in adapting 
these advantages to your insulator require- 
ments. Just phone, wire or write. No obligation. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1540 EAST FIRST STREET SANDUSKY, OHIO 


ALLE ER. 



















METAL 
IDENTIFICATION 
TAGS OF EVERY 


athe . _ DESCRIPTION 
For marking cables, leads, and 
bundling groups of wires! 
poly 


e Big Variety 
e All Styles and sizes 
e For aircraft — radio —tele- 
phone—Motor and generator 
manufacturers—ete. 
Free samples and literature 
upon request, 


National Band & Tag Co. 


Dept. 9-211, NEWPORT, KY. 
a TT RNa TIT 





SMALL AC-DC MOTORS 


Rated at 1/100 H.P. at 8,000 
RPM continuous service. Rating 
may be increased 40% for inter- 
mittent service. Die cast bearing 
brackets with tubular steel shell 
comprise the housing. Ball bear- 
ing construction. May be shunt, 
series, or split series wound for 
Consult as fee sales + pc either reversible or one direction 
motors—small ear ers para ae _ to 115 wae 

: imensions: /16” Ps 
—sgear motors—4 & 6 pole shaded May be supplied ol oe 
bole motors. Meets JAN specifications. 


MOTORS DESIGNED TO SPECIFICATIONS 
ELECTRO ENGINEERING PRODUCTS CO., INC. 
4824 W. Kinzie St., Chicago 44, III. 





TWELFTH ANNUAL PRODUCT DESIGN AWARDS NUMBER 


For light loads, low torque, 
high sensitivity, use R.M.B. 
Extra Light Ball Bearings — designed 
specifically for this purpose. 
COMPARE THESE TYPICAL RELATIONSHIPS: 
No. Bore 0.0. Width 
205 0787” .1969” 0591” 
409 .1575 3943 0984 
714 2756 5512 .1378 
1019 3937 .1480 1772 
There are 8 additional stock sizes in this series. 
Write today for Catalog, Price List and 
Substantial Quantity Discounts 
Good Deliveries — Experimental 
Quantities from Stock 


UTR MDa 


a naa 
ZipPp-GRipP 


Se hens 


ET SCREWS 
and ADJUSTING SCREWS 


LICK VIBRATION—LOCK INSTANTLY, 
IN ANY GIVEN PLACE 


First to have Triple-Locking Action: 
1. INTERFERENCE FIT created by 


the larger pitch diameter of the locking 
thread section, 


2. TENSION resulting fromlifting action. 


3.REGULAR SET SCREW LOCKING 
ACTION against the shaft or other port. 
ZIP-GRIP is also the first Self- 
Locking Set Screw to lock with- 
out supplementary devices or 
deformed threads. 


Write for new ZIP-GRIP Data Sheet giving detailed 
oa tion and application data. Also send for com- 
t Screw Catalog or write us about Special 
giete Screws, to suit your particular requirements; 
especially tough service or tricky applications. 


MORE PROOF That We Specialize In Solving 
PUZZLING SET SCREW PROBLEMS 


112 Main St., bartlett, WI. 
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AEROCONS 


NEW DESIGN 
THRILLS AT Y 


e@ Never was so much capacitance packed 
into so little bulk. And with improved per- 
formance and life, too. Aerovox Research 
and Engineering have developed capacitor 
materials that now challenge the thinking of 
the progressive radio-electronic designer on 
several counts: 


For elevated temperatures: immunity ot Aerolene impreg- 
nant and Duranite end fills (Type ‘87 Aerocons*). For 
humidity extremes: perfected hermetically-sealed metal- 
can casings even in tiniest sizes (Type P123ZG Minia- 
tures). For miniaturizations: perfected metallized-paper 
sections (Type 89ZXY Aerolites* and Type P83Z Micro- 
Miniatures* ). For compact filters: smallest electrolytics 
yet (Type SRE Bantams“). For maximum reliability: the 
most conservative ratings. For lower prices: advanced 
engineering backed by highly mechanized fabrication. 


Literature on request. Write Dept. EM-10. Our engineers will 


gladly show you better assembly possibilities with marked 
economies. 


*Trade-marks 


CAPACITORS * VIBRATORS * TEST INSTRUMENTS | 
VAs 
capacitors 


AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S. A., Sales Offices in All Principal Cities 


Export: 41 £. 42nd St., New York 17. N.Y. Cable: AEROCAP, N.Y. © InCanada: AEROVOX CANADA LTD., Hamilton, Ont. 
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Federated Metals Div., American Smelt. 
ae Refining Co., 120 Bway., N. ¥. 8 


NON-MAGNETIC !RON 
See Steel, Stainless. 


and STEEL 


NUTS. See Fasteners. 


NUT RUNNERS. 
and Equipment; 
chines. 


OHMETERS. See Instruments. 


OILERS. See  Lubricators, 
Grease. 


PACKAGING. See Boxes and Crates: 
Containers, Packaging and Shipping. 


PACKINGS. 


See Pneumatic Took 
Screw-Driving Ma 


Oil ané 


See Gaskets. 


i ae See Platinum and Platinum 
ucts. 


PANEL CONTROL UNITS 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. 

General Electric Co., Apparatus Dept., 

Scheneetady 5, N. Y. 

Heinemann Electric Co., 99 Plum, Trenton, 


N. J. 
Square D Co., 4041 N. Richards, Milwau- 


kee 12, Wis 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, & 


P. O. Box 


N. ¥ 
Westinghouse Electric Corp., 
868 Pittsburgh 30, Pa. 


PANELS, METAL. See Cabinets, 
Metal 


Sheet 


PAPER, 

Cottrell 
Mass. 

General Electric Co., 
8-11, 1 Plastics Ave., Pittsfield, Mass 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

se. Box 290, New York 16, 


INSULATING 


Paper Co., Inc., Fall River, 


Chemical Dept. 


Y. 
51 


Mica Insulator Co., Schenectady 1, N. 

Mitchell-Rand Insulation Co., Inc., 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio 

National Varnished Products Corp., 
Randolph Ave., Woodbridge, N. J. 

National Vulcanized Fibre Co., Wilming- 
ton, Del. 

West Virginia Pulp & Paper Co., 
Park Ave., New York 17, N. Y. 


PAPER, 
DUCTIO 


Eastman Kodak Co., Rochester 4, N. Y. 


PAPER, TRACING. See Tracing Cloth, 
and Paper. 


PENCILS, DRAWING 
toe Pencil Co., Inc., Bloomsbury, 


207 


230 


gf MOTORRAPHIC REPRO- 


Staedtler Inc., J. S., 55 Worth St., New 
York 13, N. Y. 


PERMANENT MAGNETS. See Magnets 
Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, Conn. 

Chase Brass & Copper Co., Waterbury 
20, Conn. 

“oa * Co., Inc., P. R., Indianapolis 
, Ind. 

Revere Copper & Brass, Inc. 230 Park 
Avenue, New York 17, N. Y. 

Seymour Mfg. Co., Seymour, Ccnn. 

— Rolling Mills, Inc., Waterbury, 
‘onn. 


PHOTOELECTRIC CELLS AND TUBES 


Bradley Laboratories, Inc., 86 Meadow, 
New Haven 10, Conn. 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 

Radio Corp. of America, Commercial En- 
gerg., Sec. 141R, Harrison, N. J. 


PHOTOELECTRIC CONTROLS 


General Electric Co., Electronics 
Thompson Rd., Syracuse, N. Y. 
Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 
Frelinghuysen Ave., Newark 5, N. J. 


Dept., 


PILES, CARBON RHEOSTAT. See Car- 
bon & Graphite. 


PILLOW BLOCKS. See Blocks, Pillow. 


PINS, COTTER AND’ LOCK. See 
Fas 


iteners. 


PINS, SEAMLESS 


Waterbury Brass Goods, 
American Brass Co., 
Conn. 


Branch of the 
Waterbury 20, 


PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 


Alden Products Co., 117 North 
Broekton 64EM. Mass. 
American Hard Rubber Co., 
New York 13, N. Y. 
American Insulator Corp., New Freedom, 
Pa. 
Auburn Button Works, 460 Me- 
Master, Auburn, N. Y. 
Barber-Colman Co., Rockford, Ill 
Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, IIl. 
Consolidated Molded Products Corp., Dept, 
C-2, 309 Cherry, Scranton 2, Pa. 
Davies Molding Co., Harry, 1428 
Wells, Chicago 10, Ill. 
Electric Auto-Lite Co., 723 New Center 
Bidg., Bay Mfg. Div., Bay City, Mich. 
Federal Telephone and Radio Corp., 900 
Passaic Ave., E. Newark 1, N. J. 
Garfield Mfg. Co., Garfield 1, N. J. 
(Cold Molded) 
General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass, 
— Industries Co., Dept. D, Elyria, 


0. 

Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y. 

Insulation Mfg. Co., Inc., 13 New York 
Ave., Bklyn. 16, N. Y. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Kuhn & Jacob Molding and Tool Co., 
1204 Southard, Trenton 8, N. J. 

Kurz-Kasch, Inc., 1419 8S. Broadway, 


Dayton 1, Ohio. 
Mom a Co., Inc., Main St., Wayne, 


Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 389, Ill. 

Molded Products Corp., 4535 W. Harri- 
son Ave., Chicago 24, Ill 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 

Quinn-Berry Corp., 2638 W. 12th, Erie, 


Pa. 

Richardson Co., 2799 Lake St., Melrose 
Park, Ill. 

Rogan Brothers, 2500 W. Irving Park 
Blvd., Chicago 18, Ill. 

Surprenant Mfg. Co., 109 Washington, 
Boston 7, Mass. 

Synthane Corp., 25 River Road, Oaks, Ps. 


Main, 
11 Mercer, 


Inc., 


No. 


PLASTICS-LAMINATED 
FABRICATORS 


Barber-Colman Co., Rockford, Ill. 
Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Ill. 
Continental-Diamond Fibre Co., Newark 
18, Delaware. 
Electric Auto-Lite Co., 723 New Center 
Bidg., Bay Mfg. Div., Bay City, Mich. 
Cues Industries Co., Dept. D, Elyris, 


Ohio 

Kurz-Kasch, Inc., 1419 8. Broadway. 
Dayton 1, Ohio. 

Mica Insulator Co., Schenectady 1, N. Y. 

Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, Ill. 

Richardson Co., 2799 Lake St., Melrose 
Park, Ill. 

Synthane Corp., 25 River Rd., Oaks, Pa. 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 


Bakelite Division, Union Carbide & Car 
bon Corp. Dept. BF-20, 30 E. 42nd, 
New York 17, N. Y. 

Celanese Corp. of America, Dept. 5-J, 
180 Madison Ave., New York 16, N. Y. 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio (Tubes) 

Continental-Diamond Fibre Co.. Newark 


13, Delaware. 
Durez Plastics & Chemicals, Inc., 1310 
Walck Rd., North Tonawanda, N. Y¥ 
Eastman Kodak Co., Rochester 4, N. Y 
General Electric Co., Chemical Dept 
8-11, 1 Plastics Ave., Pittsfield, Mass 
Mica Insulator Co., Schenectady 1, N. ¥ 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 
Richardson Co., 2799 Lake St., Melrose 
Park, Ill. 
a & Son, Inc., Joseph T., Chicage. 
dll. 
Synthane Corp., 25 River Rd., Oaks, Pa. 
Westinghouse Electric Corp., P. O. Boz 
868, Pittsburgh 30, Pa. 


PLASTICS, MOLDING AND 
EXTRUSION COMPOUNDS 


Cellulose- Acetate 

Melamine-Formaldehyde 

Methyl Methacrylate 

Polystyrene 

Phenol- Formaldehyde 

Polyamide (Nylon) 

Polyethylene 

Urea Formaldehyde 

Vinyl Alcohol 

Vinyl Acetal 

Vinyl Chloride 

Vinyl Chloride— 
Vinylidenechloride 

Vinyl Chloride Acetate 

Vinylidene Chloride 

Polytetrafiuoroethylene 

Allyl Resin 

Cellulose, Nitrate 

Silicone Resins 

Alkyd Molding Compound 


American Cyanamid Co., Plastics Dept.. 
"35 ‘Rockefeller Plaza, New York 20. 


N. ¥. (CJQ). 

Bakelite Division, Union Carbide & Car- 
bon Corp., Dept. BF-20, 30 E. 42nd, 
New York 17, N. Y¥. (EFJM) 

Celanese Corp. of America, Dept. 5-J, 
180 Madison Ave., New York 16, N. ¥. 
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Manufacturer's tests confirm superiority of PALINEY* #7 
for brushes on new Rectilinear Potentiometer . . . 


“Our experience has confirmed your tests and 
those of the Radiation Laboratory regarding 
brush wear. Less than a week ago we com- 
pleted a life test on one of our 2” Rectilinear 
Potentiometers in which the brush traveled the 
full length of the resistance element five mil- 
lion times before failure occurred. The wire 
used in the resistance element was .0014 
diameter.” 


PALINEY* 7 . . . a precious metal alloy containing gold, 
platinum and palladium . . . is giving outstanding service as 
the sliding contact in many types of potentiometers where long 
life, low noise and maintained linearity are essential. This and 
other Tested NEY Precious Metal Alloys are also being used 
successfully in numerous precision contact and slip ring appli- 
cations requiring controlled wear resistance, high conductivity 
and freedom from tarnish and corrosion. Write or call our Re- 
search Department for additional technical data, outlining 


G. M. GIANNINI & CO., INC. your problem if possible. 


697 Morris Turnpike 
Springfield, New Jersey 


THE J. M. NEY COMPANY 37: xm street, HARTFORD, conn. 
SPECIALISTS IN PRECIOUS METAL METALLURGY SINCE 1812 
* Reg. T.M. J. M. Ney Co. 
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STOPS 
LOSSES 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed lay- 
out lines show up in 
sharp relief, and at 
the same time prevents metal glare. Increases efficiency and accuracy. 

















GREATER SECURITY 
FASTEN FAST WITH 
CLARK FASTENERS 


BOLTS ... NUTS 
RIVETS ... SCREWS 


Since 1854 the Quality ... 
Accuracy . . . and Uniformity of ALL 
Clark Products has never been sur- 
passed. These 97 years of leadership 
explain why users always ask for them 
by name “Clark”—they Fasten... 
Fast . . . Longer. 















Write for full information 


THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 








FOR IMPREGNATING 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


FOR SEALING 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


i hoo Cond 
ils, Transformers, Condensers. > NN9 4) Hoa ¢ 
COMPOUNDS roe rrmrmers, ish Un . . 
mR SS Units, MILLDALE , CONN 
Scientifically compounded from waxes, resins, asphalts, pitches, oils 


and minerals for specific applications. Specific data and samples 
will be furnished on request. 


BIWAX CORPORATION 
3445 Howard Street SKOKIE, ILL. 


< 
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ASA Solenoid VALVES 
aiAel Ts 


MTG) 

OF 
Cylinders 
ATT 


When in need of Automatic Transfer Switches, 
Remote Control Switches, Contactors, Relays, and 
Specialized Electromagnetic Controls, come to us. 


Aulomatic Switch Co. 


393 LAKESIDE AVENUE © ORANGE, NEW JERSEY 


du Pont de Nemours & Co., Inc., E. I., 
Plastics Dept., 350 Fifth Ave., New 
York 1, N. Y. (ADGHELPR 

Durez Plastics & Chemicals, Inc., 1310 
Walck Kd., North - cree Ru. &. 
(E) (Casting Resin: 

Garfield Mfg. Co., ‘Garfield 18. 2. 
(Cold Molded) 

General Electric Co., Chemical Dept.. 
8-11, 1 Plastics Ave., Pittsfield, Mass 


(ES) 
Goodrich Chemical Co., B. F., Dept. 


Toor Rose Bldg., Cleveland, Ohio 

( ) 

Koppers Co., Inc., Chemical Divisior 
Dept. EM- 10, Pittsburgh 19, Pa. (AF) 

Plaskon Div., Libbey- -Owens-Ford Gia 
Co., 2137 Sylvan Ave., Toledo 6, Ohie. 
(CJT) 

Richardson Co., 


2799 Lake St., 
Park, IIl. 


Rostone Corp., 128 8. Earl Ave., Lafay- 
ette, Ind. (Inorganic) 


PLATINUM and PLATINUM PROD. 
UCTS (See also Contacts) 


aon, Co., Inc., 118 Astor, Newark 
Brainin Co. & C. 8., 319 Washington, Mt. 


Vernon ° 
General Plate | Metals and Control: 
Forest, Attleboro, Mass. 


Corp., 410 
Handy & Harman, 82 Fulton, New Yor. 
So ee 


Ney Co. J. M., 871 Elm, Hartford 1. 
Conn. 


Melrose 


PLIERS 


Elein & Sons, iathias. 8200 Belmon 
Ave., Chicago 18, IL 


PLUGS AND RECEPTACLES 
Alden Products Co., 117 North Main 
64EM, Mass. 


Brockton 6 

Arrow-Hart & Hegeman 4 Co. 
103 Hawthorn, Hartford 6, Conn. 

Automatic Elec. Co., 1033 W. Van Buren, 
Chicago 7, Ill. 

Belden “M Mfg. Co., 46833 W. Van Buren, 
Chicago 44, Ill. 

Cannon Electric Development Co., Dept. 
E-118, 3209 Humboldt St., Los Angeles 


31, Calif. 

Cornish Wire Co., Inc., 15 Park Row. 
New York, N. ¥. 

General Electric Co., Catenin Mate- 
rials Dept.. Bridgepert 2 Conn. 

Jones Div., Howard B., Cinch Mfg. Corp.. 
Chicago "24, Tl. 


Joy Mfg. Co., Mines Equipment Div., 
Henry W. Oliver Bidg., Pittsburgh 22. 


Pa. 

Kulka Electric Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. 

National Electric Products Corp., 13818 
i of Commerce Bldg., Pittsburgh 

a. 

Packard pamete Div., General Motors 
Corp., Warren, Ohio. 

Russell *& Stoll oo. Inc., 125 Barelay, 
New York 7, N. Y. 

U. 8S. Rubber 4 Rockefeller Center, 
New York 20, N. Y¥. 


PLUGS, EXPANSION 

Wrought Washer Mfg. Co., 2200 8. Bay 
Milwaukee 7, Wis. 

PNEUMATIC TOOLS and EQUIPMENT 

Keller Tool Co., Grand Haven, Mich. 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, 


POTENTIOMETERS. See Rheostats 


POTS and LADLES, MELTING 


General most Co., Apparatus Dept.. 
Schenectady 5, N. 

Sta-Warm Electric Co., “565 N. Chestnut. 
Ravenna, Ohio. 

Vulcan Electric Co. Danvers 2, Mass. 


POWDERED METAL PRODUCTS. (See 
also Bearings and Bushings; Contacts) 

Amplex Mfg. Co., Div. of Chrysler Corp., 
6501 Harper, Detreit 31, Mich. 

Bound or a Less Bearing Co., Bound 
B N. 

ohana” Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. . 

Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. 

. & Wo., Inc., P. R. 


d. 
Moraine Products Div. of General Motors. 


Dayton, Ohio. 
National Molded Products, Inc., St. 
Marys. Pa 


Indianapolis 


Marys, Pa. 
Stackpole Carbon Co., St. 
(Iron Cores) 


POWDERS, METAL 
Handy & Harman, 82 Fulton, New York 7 
N. 


New Zinc Co. 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zine) " 

Reynolds Metals Co., Pigment Div., 19 E. 
47th, New York 17, N. Y. 


POWER SUPPLY UNITS, RECTIFIER 


American Television & Radio Co., St. 
Paul 1, Minn. 

Federal Telephone and Radio Corp., 900 
Passaic Ave., E. Newark, N. J. 
Mallory & Co., Inc., P. R., 
6 Ind. 7 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 

tham 54, Mass. 


PREFINISHED METALS. See Steel. 
Commercial Grades and Forms. 


Indianapolis 


ELECTRICAL 


PRESSES, HYDRAULIC 
Lake Erie — Cc Ri 
& Woodward Aves., uffalo’ 1 NS 


Con a shee 
Rd., Philadelphia 20, Pa’ Tater 


PRESSES, MOLDING. See Mol 

Machine, Plastics. me 

PRINT MACHINES: Black, Blue, Brown, 
White, 

Bruning Co., Inc., Charles, 100 Reade, 
New York 13, N. Y. 


PULLEYS, V-TYPE. See Drives, v- 
Belt. 


PUMPS 


Allis-Chalmers Mfg. Co., 937A 8. 170, 
Milwaukee 1, Wis. 

Robbins & Myers, Inc., Motor Div., 
Dept. C-100, Springfield 99, Ohio. 

Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. (Diesel Fuel) 

Sier-Bath Gear & Pump Co., Inc., 9244 
Hudson Blvd. North Bergen, N. J. 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


PUSH BUTTON STATIONS 

Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Co., 1003 W. Van 
Buren Chicago 7, Ill. 

General ae Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Micro Switch Div.. Minneapolis-Honey- 
well Regulator Co., Freeport, Ill. 

National Acme Co., 176 E. 131st, Cleve- 


land 8, Ohio. 
4041 N. Richards, Mil- 


Square D Co., 
waukee 12, Wis. 

Ward Leonard pueetrle Co., 34 South, Mt. 
Vernon N. 

Westinghouse Piectrie Corp., P. O. Boz 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETER 

Bristol Co., 153 Bristol Rd., Waterbury 
91, Conn. 

=m Electric Co., Dept. N, Fairlawn, 


aN. 


REACTORS. See Transformers. 


RECTIFIERS, DRY METALLIC 
Acme Electric Corp., 3510 Water, Cuba, 


Se A 

Allis-Chalmers Mfg. Co. 937A 8S. 170. 
Milwaukee 1, Wis. 

Automatic Electric Co., 1033 W. Van 
Buren, Chicago 7, Ill. 

Bradley Laboratories, Inc., 86 Meadow, 
New Haven 10, Conn. (Copper Oxide. 
Selenium) 

Electronic Rectifiers, Inc., 2102 Spann 
Ave., Indianapolis 3, Ind. (Magnesium- 


Copper Sulphide) 

Fansteel Metallurgical Corp. Rectifier 
Div., North Chicago, Ill. (Selenium) 
Federal Telephone & Radio Corp., 900 
Passaic Ave., E. Newark, N. J. 

(Selenium) 

General Electric Co., 
Schenectady 5, N. (Copper Oxide, 
Selenium) 

Mallory Co., Inc., P. R., Indianapolis 
6, Ind. (Magnesium-Copper Sulphide) 

Seletron Div., Radio Receptor Co., Ine., 
251 W. 19 St., New York 14, N. Y. 

Syntron Company, Homer City, Pa. 

Vickers Electric Div., Vickers, Inc., 1808 
Locust St., St. Louis 3, Mo. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Copper Oxide 
Selenium) 


RECTIFIERS, MERCURY ARC 


Allis-Chalmers Mfg. Co., 937A 8S. 70. 
Milwaukee 1 Wis. 

General Electric Co., Apparatus Dept.. 
Schenectady 5, N. Y. 

Radio Corp. of America, Commercial Ep- 
grg., Sec. I41R, Harrison, N. J. 
Westinghouse Electric Corp., P. O. Bos 

868, Pittsburgh 30, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostats. 


REGULATORS, 
Transformers. 


Acme Electric Corp., 


N. ° 

Allis-Chalmers Mfg. Co., 937A 8. 70. 
Milwaukee 1, Wis 

Burlington Instrument Co., Dept. D90, 
Burlington, lowa. 

General Lee ay oe. 
Schenecta } 

Gramer Co., 2734 N. Pulaski Rd., Chi 
cago 39 Tl. 

R-B-M Division, Essex Wire Corp., Dept. 
A-10, Logansport, Ind. 3 
Raytheon Mfg. Co., Dept. 6460EM, Wal- 

tham 54, Mass, 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


RELAYS and CONTACTORS 

Adams & Westlake Co., 1108 N. Michigan 
Ave.. Elkhart. Ind. (Mercury) 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis 

— Control Co.. 2 East End 

New York 21, N. Y. 
ane ~ Chalmers Mfg. Co., 937A 8. 170, 
Milwaukee 1 Wis. 


Apparatus Dept., 


VOLTAGE. See alse 
Variable- Voltage. 
3510 Water, Cuba, 


Apparatus Dept., 
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WIRE TENSION DEVICE 


Model T-49 
For Coil Winding Machines 


Designed for machine, bench, or rack 
mounting. Takes up to 6” diameter 
spool. Spindle is adjustable to any angle 
required. Wire range is #26 to #42. 


Write for literature 


ASSOCIATED PRODUCTION CO. 
162 N. Clinton St., Chicago 6, Ill. 


Designers and Manufacturers of 
Coil Winding Machines Since 1926 






SCREW MACHINE PRODUCTS 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 






















Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhode Island 
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maintain quality 
in equipment 


TRANSFORMERS 


If you build or operate electrical equipment, you'll be 
wise to consult STANDARD about transformers that are 
designed to fit your specific needs. 


STANDARD Transformers are of sound basic con- 
struction, built along the lines you require with plenty of 
reserve. And the best part of all—STANDARD “know- 
how” means that you get the most for your money. 


EXCLUSIVELY TRANSFORMER DESIGNERS 
AND MANUFACTURERS FOR 30 YEARS 


For more than 30 years, STANDARD has 
maintained its reputation for designing and 
building high-quality transformers in a wide 
range of capacities from 50 VA to 20,000 KVA 
for use with all types of equipment on every 
continent. Write today for literature. 


OFFICES IN PRINCIPAL CITIES 


YEE aL 


WARREN, OHIO 


(EXCLUSIVELY DESIGNERS AND MANUFACTURERS OF TRANSFORMERS) 
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American Gas Accumulator Co., 1027 
Newark Ave., Elizabeth 3, N. J. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Meta) 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 203 
Hawthorn, Hartford 6, Conn, 

Automatic Electric Mfg. Co., 50 State, 
Mankato, Minn. 

Automatic Electric . 1038 W. Vap 
Buren Chicago 7, Ill 

Automatic Switch Co., 393 Lakeside Ave.. 
Orange, N. J. 

Barber-Colman Co., Rockford, Ill. 

Clare & Co., C. P., 4719 W. Sunnyside 

(Mercury & 


Ave., Chicago 30, Il. 
Micro- adjustment) 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Durakool, Inc., Elkhart, Ind. (Mercury) 

Electric Auto-Lite Co., Toledo 1 Ohio 

Electro-Therm, Inc., 931 Salim Rd., 
Silver Spring, Md. 


Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 


General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 
Guardian Electric, 1627L W. Walnut, 


Chicago 12, Ml. 
Haydon Co. A. W., 
Waterbury 20, nn. 
Haydon Mfg. Co., Inc., 
rington, Conn. 
Leach Relay Co., 


232 North Elm 
2526 Elm, Tor 


5915 Avalon Blvd... 
Los Angeles 3, Calif. 


a Oe net W. Belmont Ave.. 
=, os cago ° " 
ANCHORED FOR PERMANENCY Ponper, Inc., J. S., 222-19th, Union City, 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 Ibs.; Underwriters accepted. 


3 types, many sizes, to fit any cord or cable connection. 


See Push But- 
Relays and Contactors: 


GRIPMASTER ALL-METAL TYPE 






A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with a pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
anchored and protects terminals 
against loosening. 


N. J. 

R-B-M Division, Essex Wire Corp., Dept 
A-10, Logansport, Ind. 

Servo-Tek Co., 4 Goodwin Ave., Paterson, 
N. J. 

Signal Engineering & Mfg. Co., 154 W. 
14th, New York 11, N. Y. 

Square D Co., 4051 N. Richards, Mil- 
waukee 12, Wis. 

Struthers-Dunn, Inc., 150 N. 13th, Phila- 
delphia 7 Pa. (Mercury) 

Ward Leonard Electric Co., 34 South S8t., 
Mount Vernon, N. 

Westinghouse Electric Corp., P. O. Box 
869, Pittsburgh 30, Pa. (Time Delay) 

Weston Electrical Instrument Corp., 592 
Frelinghuysen Ave., Newark 5, N. J. 

Zenith Electric Co., 152 W. Walton, Chi 
cago 10, Ml. 

REMOTE CONTROLS. 
ton Stations: 
Switches. 

RESINS, INSULATING. See Varnishes. 
Compounds & Resins. 

RESISTANCE ALLOYS 

Driver Co. Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8, Mich. 

RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 

RESISTANCE LINE CORDS 

General Electric Co., Construction Mate- 
rials Dept., Bridgeport 2, Conn. 


RESISTANCE WIRE. 
sistance. 


See Wire, Re- 
GRIPMASTER CLICKON TYPE 


RESISTORS, INSTRUMENT and RADIO 


Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4 Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Hardwick, Hindle, Inc., Newark 5, N. J. 

Instrument Resistors Co., 1036 Commerce, 
Union, N. J. 

International Resistance Co., 400 N. 
Broad, Philadelphia, Pa. 

Mallory & Co., Inc., P. R., 


6, Ind. 
Onmite Mfg. Co., 4804 Flournoy, Chicago 
44 lL. 











All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
absorbs cord pull and prevents un- 
ravelling of insulation. 7 sizes. 


Indianapolis 


CUE SSI Ae Wide da 


For all types of cord equipped elec- 
trical equipment. Particularly suited 


Radio Corp. of America, Commercial En- 
grg., Sec. I41R, Harrison, N. J. 
Resistors, Inc., 5234 W. 26, Chicago 50, 


to volume production. May be ap- Ml. 
plied by means of a special hand 

tool or foot pedal—operation 
bench unit. Forms a neat, compact | 
ring around cable. Available in 7 
different sizes. 


Sprague Electric Co., North Adams, Mass. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Stackpole Carbon Co., St. Marys, Pa. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N.Y. 

Weston Electrical Instrument Corp. 582 
Frelinghuysen Ave., Newark 5, s. 

Wirt Co., 5231 Greene, Saaeites, 44, Pa. 


RESISTORS, POWER CIRCUIT 


| Allen-Bradley Co., 1316 S. Second, Mil- 

| waukee 4 Wis. 
General Electric Co., Dept 
Newark 5, N. J 


| _ Schenectady 5, N. 
aeebee BINDING ‘SLEEVES ee 


Hardwick, Hindle, Inc., 
For prevention of fraying of International Resistance Co., 409 N. 


Broad, ts . 8, Pa. 
cord ends. Specially treated a hg oe... Inc., . wee Indianapolis 
rubber tubes available in Cheatte Mfg. Co. 4804 Flournoy, Chicago 
five sizes to fit wires to .790 ty 


GEORGE WALKER COMPANY 


om erry 


Apparatus 





Sprague Electric Co., North Adams, Mass. 
Ward Leonard Electric Co., 34 South, 


i. 
TRA Mount Vernon, N. Y. 


Rex Rheostat Co., Baldwin, N. Y. 


PASSAIC NEW JERSEY RHEOSTATS, INSTRUMENTS and 
RADIO 
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Allen-Bradley S. 1316 S. Second, Mi)- 


waukee 4, 
Ampere Co., 561 Broadway, New York 
a Mt. F. (Bulb Type) 


Clarostat Mfg. Co., Inc., Dover, N. H. 
— Mfg. Co., Lake at 4th, Racine, 
8 
Hardwick, Hindle, Inc., Newark 5, N, J. 
International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 
ae & Co., Inc. P. B., Indianapolis 


Ind. 
Ohne" Mtg Co., 4804 Flournoy, Chicago 


Rex Rheostat Co., Baldwin, N. Y. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Wirt Co., 5231 Greene, Germantown 44, Pa, 


RHEOSTATS, POWER CIRGUIT 


Allen-Bradley Co., 1316 8S. Second, Mi)- 
waukee 4, Wis. 

Electrical Mfg. Co. Lake at Fourth, 
Racine, Wis. (Foot & Knee Control) 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. a 

Hardwick, Hindie, Inc., Newark 5, N. J. 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 

Mepco, Inc., 37 Abbett Ave., Morristown 


National Electric Controller Co., 5309 
Ravenswood Ave., Chicago 40, 3 

—. Co., 4804 Flournoy, Chicago 
4 


Rex Rheostat Co., Baldwin, N. Y. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 
Corp., 410 Forest, Attleboro, Mass. 
(Precious Metal) 

Makepeace Co., D. E., Attleboro, Mass. 

Wesche Electric Co., B. A., 1626-22 Vine 
Cincinnati, Ohio. 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn. 

Cuyahoga Spring Co., 10251 Berea Rd, 
Cleveland 2, Ohio. 

Garrett Co., Inc., George K., Tioga & D., 
Philadelphia 34, Pa. 

Waldes Kohinoor Inc., 47-16 Austel Place, 

et EM-092, Long Island City 1, 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 
Jackson Blvd., Bellwood, ; 


9609 W 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Ball 
and Roller. 


RUBBER and RUBBER PRODUCTS 


American Hard Rubber Co., 11 Mercer. 
New York 13, N. Y. 

Atlantic India Rubber Works, Inc., 571 
W. Polk, Chicago 7, Ill. 

General Electric Co., Chemical Dept.. 
8-11, 1 Plastics Ave., Pittsfield, Mass 

Lord Mfg. Co. Erie, Pa. 

Stalwart Rubber Co., 8197 Northfield Rd., 
Bedford, Ohio. 

U. 8S. Rubber Co., Rockefeller Center 
New York 20, N. Y. 

Van Cleef Bros., Inc., 7800 Woodlaws 
Ave., Chicago 19, Ill. 


RUST PREVENTIVE COATING 


Dearborn Chemical Co., 310 S. Michigas 
Ave., Dept. EM, Chicago 4, Ill. 


SAWS COMMUTATOR. See Commutator 
Saws and Slotters. 


SCREW DRIVERS, PORTABLE. Bee 


Tools, Portable. 


SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co., 2817 W 
Fort, Detroit 16, Mich. 

Keller Tool Co., Grand Mach 
(Pneumatic. ) 


Haven, 


SCREW MACHINE PRODUCTS. (See 
also Fibre; Plastics.) 


Aluminum Co. of America, 2142K Gulf 
Bidg., Pittsburgh 19, Pa. 

Allmetal Screw Products Co., Inc., 88 
Greene, New York 13, N. Y. 

Blake & Johnson Co. Waterville 14, Conn 

Hassall, Inc., John, 402 Oakland, Brook- 


lyn 22, N. Y. 

Linden & Co., Inc., 70-82 Baker, Provi- 
dence, R. 

National Acme Co., 176 E. 131st, Cleve 
land 8, Ohio. 


Steinen Co., Wm. F., 69 N. J. BR. B. Ave., 
Newark 5, N. 

Stimpson Co., Inc., Edwin B. 423 Park 
Ave., Brooklyn 5, N. Y. 


SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements 
Insulating & Sealing; Waxes and Com- 
pounds. 


SEALS and TERMINALS, HERMETIC 


Electrical Industries, Inc., 44 Summer 
Ave., Newark 4, 

General ow ggg 9 Co., " Apparatus Dept.. 
Schenectady, N. Y. (Glass Bushings) 

Stupakoff Ceramic Mfg. Co., Latrobe, ; 
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JELLIFF RESISTANCE WIRES 
are very much AT HOME IN A HOT SPOT 








ALLOY 7 PER CMF } lil | WRANGE | ~FORMSt = f- ~~. USES 
1000 1000 °F | on | we Sa 
KANTHAL* 872 2460°F | | are | eee 
C 675 | 1700°F | 00008 | WeR | hd" Ecton 
A 650 | 2100°F | ooo | WR | “aS 
45 294 930°F aren W-R yo 
+t—W, wire—R, ribbon—S, strip. “—several different alloys. 








LEKTROMESH © RES, 


THE C. 0. 


Whether the heat is literal (up to 2460F), or figurative in 

the sense that performance under difficult conditions is a SE 
must, we have an alloy for almost any conceivable require- meer Tey 
ment. The above Table may suggest possible applications eee 
to your products. 


DIPPING BAS« 
s 
ayim aonvh 


«d@HSaW 251M . 
FILTERS e 


Ss e 


Complete Technical Data are available from Department 25. : svsaine® 


of every description 
—for every purpose 


e Dependable Delivery 
Promises 


e Performance 


e Accuracy 

No broken promises. . . . No costly shut down for you. IMPROVE YOUR 

. « « You can deliver your product in time. .. . We offer ELECTRICALLY 

immediate delivery—REMEMBER THIS ... Your prod- HEATED PRODUCTS 

uct is no better than the spring you put into it. Te SCT 
WRITE, WIRE OR PHONE THERMALINK ELEMENTS 


ACE SPRING MFG. COMPANY, INC. 


77 WEST HOUSTON STREET, NEW YORK 12, N. Y. 























FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 





SPECIALISTS IN CORROSION- RESISTANT IMMERSION HEATERS 


Write Dept. E for Literature 
ELECTRO-THERM INC. 





aj ) THIRD AND VINE STS. CINCINNATI 2, OHIO 8024 GEORGIA AVE., SILVER SPRING, MD 


TWELFTH ANNUAL PRODUCT DESIGN AWARDS NUMBER 353 



































































































































































































































































































































































































































aca tn. en tet nmen  at ce 


In 2 Modern Plants 


VR ey MG 


the best aluminum 


TE SEL TS 


you can buy... 


Your phone book lists the nearest Alcoa 
sales office under “aluminum”. For 
prompt quotation, technical book and 
help based on 62 years of aluminum 
knowledge ...call there or write 
ALUMINUM COMPANY OF AMERICA, 
1896-K Gulf Building, Pittsburgh 19, Penna. 
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Te Sa TCE 


@ In Chicago Automatic 
Rivet Setters from 1 to 4 
tubular or split rivets are 
fed, inserted and clinched 
in a fraction of a second 
with each operating pedal 
release. Adjustment on 
some models permits hand- 
ling different sizes of rivets, 
Riveting machine also 
adaptable for eyelets, grom. 
mets or drive screws. 


FREE Fastening Analysis 
Your output may be increased and 
cost reduced if you investigate. Send 
sample assembly and blue print. 


¢ 


VY 


CHICAGO RIVET & MACHINE CO. 
9609 W. Jackson Bivd., Bellwood, Ill. (cnicaco susurs 
Tubular and Split Rivets In All Rivet Metals 








| Joy Mfg. Co., 





SEALS, OIL and GREASE 


Felt Products Mfg. Co., 1536 Carroll Ave 
Chicago 7 Ill. 
Garlock Packing Co., Palmyra, N. Y. 


SELENIUM RECTIFIERS. See Rectifiers 
Dry Metallic. 


SHEETS, ELECTRICAL. See Steel, Elee 
trical. 


SIGNAL DEVICES 


Signal Engineering & Mfg. Co., 154 W 
14, New York 11, N. Y. 


SIGNAL LIGHT ASSEMBLIES. 8a 
Lights, Pilots and Indicator. 


SILICONES 

Dow Corning Corp., Dept. EM, Midland, 
Mich. 
General 
8-11, 1 


Electric Co., 


Chemical Dept., 
Plastic Ave., 


Pittsfield, Mass. 


SILVER and SILVER ALLOYS. (See als 
C-ntacts and Contact Points. 
For Solder, see Brazing Alloys, Silver 


or & Co., Inc., 113 Astor, Newark 5 


Brainin Co., C. S., 318 Washington, Mt. 
Vernon, N. Y. 

Fansteel Metallurgical Corp., North Chi 
cago, Ill. 

General Plate Div., Metals and Control 
Corp., 410 Forest, Attleboro, Mass. 

Graphite Metallizing Corp. 1059 Nepper 
han Ave., Yonkers 3, N. Y. 

ae a ee 82 Fulton, New Yort 

Makepeace Co., D. E., Attleboro, Mass. 

Mallory & Co., Inc., P. R., Indianapoli: 


J. M., 371 Elm, Hartford 1 


SLEEVE BEARINGS, See Bearings and 
Bushings. 


SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers Corp., 565 W 
Washington Blivd., Chicago 6, Ill. 
Sine Samrilte, Box 290, New York 16 


Mitchel-Rand Insulation Co., 


Inc., 51 
Murray, New York 7, N. Y. 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Braided Fabric. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLOT INSULATION. See Fabrics. Insul 
ating; Mica; Paper, Insulating, Tubing 
& Sleeving, Braided Fabric. 


SLOTTERS, MICA. See 


Commutator 
Saws and Slotters. 


SOCKETS and ADAPTERS, RADIO. See 
Plugs and Receptacles. 


SOCKETS and RECEPTACLES, LAMP 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Dial Light Co. of America, 900 Broad 
way, New York 3, N. Y. 

Drake Mfg. Co., 1713 W. Hubbard St. 
Chicago 22, Ill 

General Electric Co., Construction Mate- 

rials Dept., Bridgeport 2, Conn. 

Mines Equipment Div. 

panty W. Oliver Bldg., Pittsburgh 22 


a. 
Kulka Electric Co., T, 30 South, 
Mt. Vernon, N. Y 


Mines Equipment Co., 4223 Clayton Ave.. 
St. Louis 10, Mo. 


Dept. 


SOCKETS, FLUORESCENT. See Fluo 
rescent Lamp Auriliaries. 


SOCKET SCREW KEYS and 
WRENCHES 


Allen Mfg. Co., Hartford 2, Conn. 
Bristol Co., 153 Bristol Rd., Waterburs 
20, Conn. 

Standard Pressed Steel Co., 


Box 594 
Jenkintown, Pa. 


SOCKET SCREWS. See Fasteners. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 


owe Battery & Mfg. Co., North Eas 
a 


General Electric Co., Chemical Dept. 8-11 
1 Plastics Ave., Pittsfield, Mass, 

Handy & Harman, 82 Fulton, New York 
5, ee aes 

Kester Solder Co., 4209 Wrightwood Ave 
Chicago 39, IIL. 


SOLDERING IRONS 


General Electric Co., Section E668-67 
Apparatus Dept., Schenectady 5, N. Y 

Hexacon Electric Co., 177 W. Clay Ave.. 
Roselle Park, N. J 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 
Stanley Tools, 183 Elm, New Britain 


Conn. 
Vulcan Electric Co., Danvers 2, Mass. 
Wasserlein Mfg. Co., Inc., 7400—3rd 
Ave., N., St. Petersburg 6, Fla. 
“— Electric Corp., 830 Packer, Easton. 
a. 


ELECTRICAL 













SOLDERLESS CONNECTORS. See Con- 
nectors, Wire & Cable. 


SOLDER 
Alloys. 


PRE-FORMS. See Brazing 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing Alloys) 


Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Bway., N. Y. 
S, a. 


Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Ill. 


SOLENOIDS 


Automatic Electric Corp., 
Buren, Chicago 7, > 

Cannon Electric Development Co., Dept. 
E-119, 3209 Humboldt, Los Angeles 31, 
Calif. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Electric Auto-Lite Co., Toledo 1, Qhio. 

General Electric Co., Apparatus Dept. 
Schenectady 5, N. Y. 

1627L W. Walnut 8t., 


1033 W. Van 


Guardian Electric, 
Chicago 12, Ill. 

Leland G. H., Inc., 111 Webster, Dayton 
2, Ohio. 

National Acme Co., 176 E. 131st, Cleve- 
land 8, Ohio. 


R-B-M Div., Essex Wire Corp., Dept. 
A-10, Logansport, Ind. 
Soreng Mfg. Corp., Dept. M-10, 9555 


Eaen Ave., Schiller Park, Il. 
Struthers-Dunn, Inc., 150 N. 13th, Phila- 
delphia 7, Pa. 
West Coast Electrical Mfg. Co., 10006 8. 
Main, Los Angeles 5, Calif. 


SPEED INDICATORS, See Tachometers. 


SPEED REDUCERS 
For Motorized Units, See Motors. 


Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 
Sopsthe SES. Co., 566 W. Monroe, Chicago 


Ohio Gea Co., 1358 E. 179, Cleveland 
10, Ohio. 


SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 

Ace Spring Mfg. Co., Inc., 77 W. Houston, 
New York iz, N. Y. 

American Steel & Wire Co., Cleveland 
13, Ohio. 


Associated Spring Corp., Bristol, Conn. 


Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond, Div. Associated 


Spring Corp., 6400 Miller Ave., Detroit 
11, Mich. 

Cuyahoga Spring Co., 
Cleveland 2, Ohio. 

Dudek and Bock, 2100 W. Fulton, Dept 
E-1, Chicago 12, II. 

Dunbar Bros. Co., Div. Associated Sprinx 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Tioga & D 
Phila. 34, Pa. 

Gibson Co., William D. 
Spring Corp.), 
Chicago 14, Il. 


10251 Berea Rd 


(Div. Associated 
1800 Clybourn Ave 


Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. (Beryllium 
Copper.) 


Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, IIl. 

Ohio Div., Associate Spring Corp., 1719 
East First St., Dayton, Ohio. 

Raymond Mfg. Co., Div. Associated 
Spring Corp., Corry, Pa. 

U. 8. Steel Wire Spring Co., 7800 Finney 
Ave., Cleveland 5, Ohio. 

Wickwire Spencer Steel Div., The Colo- 


rado Fuel & Iron Corp., 2 New Bond. 
Worcester 6, Mass. 


STAINLESS STEEL. See Steel, Commer 
cial Forms and Grades. 


STAMPINGS, METAL 


Accurate Spring Mfg. Co., 3817 W. Lake. 
Chicago 24, Ill. 

Ace Spring Mfg. Co., Inc., 77 W. Houston. 
New York 12, N. Y. 

Alden Products Co., 117 North Main 
Brockton 64EM. Mass. 

Allied Products Corp., Dept. B-3, 
Burt Rd., Detroit 23, Mich. 

Aluminum Goods Mfg. Co., 
Wisc. 
American Brass Co., Waterbury Brass 
Goods Branch, Waterbury 20, Conn. 
Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-Raymond, Div., Associated 
Spring Corp., 6400 Miller Ave., Detroit 
11, Mich. 

Chase Brass & Copper Co., Dept. EM” 
Waterbury 20, Conn. 

Dudek and Bock, 2100 W. Fulton, Dept. 
E-1, Chicago 12, Ill. 

Dunbar Bros. Co. (Div. Associated Sprins 
Corp.), Bristol, Conn, 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Garrett Co., Inc., George K., Tioga & D 
Phila. 34, Pa. 

Geuder, Paeschke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 3, Wis. 
Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave.. 

Chicago 4, Il. 
Heyman Mfg. Co., Kenilworth 1, N. J. 
Linden & Co., Inc., 70-82 Baker, Provi- 
dence, R. I. 
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PORCELAIN.... 


—as you like 


@ The girl in the picture is painting numbers on 
transformer blocks made of Colonial porcelain. It is 
only one of many tasks performed at the Colonial 
factory to assure customers of electrical porcelain the 
way they want it. One of America’s oldest and largest 
porcelain makers invites your inquiries. 


The Colonial Insulator Co. 
Akron 11, Ohio 


907 Grant St. 











Chicago 
2753 W. North 


BB-i-W- 
“TEFLEX” 
HIGH TEMPERATURE 
MOTOR AND TRANSFORMER LEAD CABLES 


PATENTED 
Designed to meet the requirements of electrical equipment operating 
at high temperatures — a flexible cable of higher dielectric strength 
and insulation resistance, smaller in diameter, flameproof, resistant 
to cerrosive vapors, acids, 


and solvents. B.I.W. Teflex cables fill 
the need for high temperature cables operating in wet locations and 
severe conditions. They are made in two standard types. 
BIW TYPE PFCV BIW TYPE PFRW 
Covered with a unique heat and Has an external synthetic sheath 
abrasion resistant braid. May be to provide more durability for 
operated at 150°C continuously. heavy-duty applications. 


Both types are made in all sizes from #22 to #2 AWG in 600 volt rating 
and in high voltage ratings as may be required from 1,000 to 25,000 volts. 


BOSTON INSULATED WIRE & CABLE COMPANY 


DORCHESTER 25, MASSACHUSETTS 


To/CHECK SPEEDS periopicaLLy 
To SHOW SPEEDS continuously 


UTS ae aaa 


write for Catalog EZGDJ 


JONES MOTROLA CORP. 
STAMFORD y CONN. 


TWELFTH ANNUAL PRODUCT DESIGN AWARDS NUMBER 







































6 WU 


these rejects 





1. 

Wire unevenly wound 
because of loose 
flange cocked at 
angle on core. 


3. 

Turns badly crowded 
because two loose 
*langes moved closer 
together before 
winding. 


2. 

Part of windings 
came off when loose 
flange slipped off 
tube. 


a 
ANCHORED 
FLANGES 

that can’t 
come loose! 





Flanges securely locked on 
plastic-coated tube to avoid 
crowded turns and 
to keep wire from 
slipping off form. 
Coils are thus 
wound to closer tol- 
erances, with far 
fewer rejects. Plas- 
tic coating on tube 
improves insulation, 
makes bobbin 
stronger. Bobbins made 
round, rectangular, square— 
any size, of dielectric Kraft, 
fish paper, cellulose acetate, 
combinations. 

Send for Samples 


and prompt estimate on any quantity 
made to your specifications. 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, Ill. 
Plant #2: 79 Chapel St., Hartford, Conn. 
Also mfrs. of dielectric paper tubes 





Ability to withstand severe arcing. 
Low and uniform contact resistance. 
Non-welding of contact surfaces. 
High thermal conductivity. 
Resistance to mechanical wear. 


Self-lubricating properties. 


Gibson engineers have wide experi- 
ence in the design and application of 
contacts...anda wide range of Gibson 
materials from which to select the one 
having the optimum combination of 
characteristics for each application. 


Gibson contact materials include: 


GIBSILOY Powdered Metal Composi- 
tions, including silver or copper com- 
bined with refractory materials such 
as tungsten, molybdenum, nickel, and 
graphite. 

SILVER ALLOYS, including silver 
alloyed with copper, cadmium, pal- 
ladium, or platinum. 

FINE SILVER 


PALLADIUM 


Send us your problem or write for 
contact application questionnaire 


“i y. : 
ee rete abo SUEY D> Gane TD 


Gipson Etectric ComPANY 


8349 Frankstown Ave., Pittsburgh 21, Pa. 


Representatives in Boston, Chicago, Detroit, New York, 
Rochester (N. Y.), Los Angeles, San Francisco, Seattle. 





Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio. 

Patton-MacGuyer Co., Edgewood S8ta.. 
Providence 5, R. I. 

Popper, Inc., J. §8., 222 Nineteenth, 
Union City, N. J. 

Raymond Mfg. Co. (Div. Associated Sprin, 
Corp.), Corry, Pa. 

Revere Copper & Brass, Inc., 230 Parb 
Ave., New York 117, N. Y. 

Reynolds Metals Co., Parts Div. (Alu 
mitum), 2055 So. Ninth, Louisville 1 


y. 

Shakeproof, Inc., 2501 Keeler Ave., Chi 
cago 39, Til 

Steinen Co., Wm. F., 69 N. J. BR. R. Ave., 
Newark 5, N. J. 

Stimpson Co., Inc., Edwin B., 423 Pare 
Ave., Brooklyn 5, N. Y. 

Wenco Mfg. Co., 1136 West Hubbard, 
Chicago 22, IIL 

Wrought Washer Mfg. Co., 2200 S. Bay 
Milwaukee 7, Wisc. 


STAMPINGS, NON-METALLIC 


Richardson Co., 2799 Lake St., Melrose 
Park, Ill. 


STARTERS, FLUORESCENT 
See Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers 
Motor; Push Button Stations. 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and Grades 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and strips (S) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 
(See also Steel, Electrical) 

American Steel & Wire Co., Cleveland 
13, Ohio. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. (S-CO) 
(Spring) 

Carnegie-Illinois Steel Corp., 2109 Car 
negie Bldg., Pittsburgh 30, Pa. ‘‘USS." 
(S-ACDN) (T-ACN) 

Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. (Stainless Steel Wire) 

Eaton Mfg. Co., Reliance Div., Massil- 
lon, Ohio, 

—re* Sons Co., John A., Trenton 2, 

Ryerson & Son, Inc., Joseph T., Chicago, 
Ill. (ABCDENST) 

Sharon Steel Corp., Sharon, Pa. 
(ACDTNS) 

Superior Sheet Steel Division, The Park- 
ersburg Steel Co., Louisville, Ohio (8) 

Superior Steel Corp., Carnegie, Pa. 
(ANS) (Spring) (Clad) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 
Carnegie-Illinois Steel Corp., 2109 Car- 
negie Bldg., Pittsburgh 30, Pa. (B-AC) 
Ryerson & Son, Inc., Joseph T., Chicago, 


Tl. 

Sharon Steel Corp., Sharon, Pa. 

Superior Sheet Steel Division, The Park- 
ersburg Steel Co., Louisville, Ohio 


STRAIN RELIEFS. See 
Clamps, Strain Relief. 


Grips and 


STRIPPERS, WIRE 


Artos Engrg. Co. Dept. EM, 2739 S. 28th, 
Milwaukee 7, Wis. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Pyramid Products Co., 2224 S. State, 
Chicago 16, Ill. 

Wenco Mfg. Co., 1136 West Hubbard, 
Chicago 22, Ill. 

Wire Stripper Ca, 1729 Eastham Ave., 
East Cleveland, Ohio. 


STRIPPING COMPOUNDS. See Clean- 
ing Compounds, Metal. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

— _paeuies Co., Inc., New York 


4 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Hart Mfg. Co., 211 Bartholomew Ave.. 
Hartford 1, Conn, 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Til. 

Kulka Electric Co.. Dept. T, 380 South, 
Mt. Vernon, N. Y. 

Soreng Mfg. Corp., Dept. M-10, 9555 
Eden Ave., Schiller Park, Il. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) 
Magnetic 

Mercury 

Pressure (Diaphragm) 
Thermal 

Time 


ELECTRICAL 


Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 


‘oot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 

(Toggle Slide, Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Cord Snap (T) 
Centrifugal (X) 


(See also Circuit Breakers; Push But- 
ton Stations; Controllers, Motor; Re- 
lays; Timers) 


Acro Manufacturing Co., Acro Switch 
Div., 2040 E. Main, Columbus 16, Ohio 
(B) 

Acro Manufacturing Co., Mu Switch Div., 
Canton, Mass. (B) 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 

Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. (CDGHR) 

Allis-Chalmers Mfg. Co., 937A 8S. 10, 
Milwaukee 1, Wis. (RS) 

Almo Mfg. Co., 477 Washington, New- 
ark 5. N. J. (D) 


& Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. 
(ACDHKMPRT) 
Automatic Electric Mfg. Co., 50 State, 
Mankato, Minn. (GR) 
Automatic Electric Corp., 
Buren. Chicago 7, Ill. (HLNR) 
Automatic Switch Co., 393 Lakeside 
Ave.. Orange, N. J. (HUNR) 
Inc., Div. Paul Henry Co., 
, LaCienega, Los Angeles 34, 
Cali 


Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (N) 

Durakool, Inc.. Elkhart. Ind. (D) 

Eagle Signal Corp., 202—20th, Moline 1, 
Til. (G) 

Electro Switch Corp., 167 King Ave., 
Weymouth 88, Mass. (HOS) 

Fasco Industries, Inc., 100 Augusta, 
Rochester 2, N. Y. (EJ) 

Federal Telephone and Radio _ Corp., 
100 Kingsland Rd., Clifton, N. J. (NS 

Fenwal, Inc., 110 Pleasant, Ashland, Mass. 


Arrow- Hart 


(F) 

General Electric Co., Section 956-70, 
Apparatus Dept., Schenectady 5, N. Y. 
(ABCDEFGHJKMNOPRST) 

Guardian Electric, 1627L W. Walnut &t., 
Chicago 12, Ill. (CFGHN) 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. (FLMP) 

Haydon Mfg. Co., Inc., 2526 Elm, Tor- 
rington, Conn. (G) 

Heinemann Electric Co., 99 Plum, Trenton, 


N. J. (0) 
Ideal Industries, Inc., 1008 Park Ave., 
. 
Joy Mfg. Co., Mines Equipment Div., 
Henry W. Oliver Bldg., Pittsburgh 22, 


Leland, G. H., Inc., 111 Webster, Day- 
ton 2, Ohio. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. (GNPS) 

Master Electric Co., Dayton 1, Ohio. (C) 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. (ABCDEF) 

Micro-Switch Div., Minneapolis-Honey- 
well Regulator Co., Freeport, Til. 
(BFLS) 

Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Murray Mfg. Corp.. 1250 Atlantic Ave., 
Brooklyn 16, N. Y. 

National Acme Co., 176 E. 131st, Cleve- 
land 8, Ohio. (BP) 

Ohmite Mfg. Co., 4804 Flournoy, Chi- 
cago 44, Ill. (S) 

R-B-M Division, Essex Wire Corp., 
Dept. A-10, Logansport, Ind. 

Robertshaw Thermostat Div., Robertshaw- 
re Controls Co., Youngswood, Pa. 
(F 

sear Mfg. Corp., Dept. M-10, 9555 
Eden Ave., Schiller Park, Tl. 

Spencer Thermostat Div. of Metals & Con- 
trols Corp., 110 Forest, Attleboro, Mass. 
(EF) 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. (ABCEFLOPR) 

Stackpole Carbon Co., St. Marys, Pa. 
P) 


( 

Struthers-Dunn. Inc., 150 N. 18th, Phil- 
adelphia 7. Pa. 

Tuttle & Kift, Inc., 1823 N. Monitor 
Ave., Chicago 39, Ill. (M) 

Telechron, Inc., 200 Union St., Ashland, 
Mass. (G) 

Unimax Switch Div. of The W. L. Maxon 
Corp., 460 W. 34, New York 1, N.Y. 
(B) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (CGHOR) 

Westinghouse Electric Corp., P. O. Bos 
968, Pittsburgh 30, Pa. (ABCDEFGH- 


5231 Greene, Germantown 44, 
Pa. (PS) 
152 W. Waltons, 


Zenith Electric Co. 
Chicago 10, Tl. (HR) 


TACHOMETERS 
ane. Co., 153 Bristol Rd., Waterbury 


20, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Apparatus Dept.. 
Schenectady 5, N. Y. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore. Ill 

Jones Motrola Corp., 436 Fairfield Ave., 
Stamford, Conn. 

Reliance Electric & Engineering Ce., 
1054 Ivanhoe Rd., Cleveland 10, Ohio. 

Veeder-Root, Inc.. Hartford 2, Conn. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 
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ELECTRICAL PORCELAIN 
BUILT TO YOUR DRAWINGS 
AND SPECIFICATIONS 


Send Us Your Inquiries 


AKRON PORCELAIN CO. 


2725 CORY AVENUE 
AKRON 14, OHIO 


Do you pay more than 


the price for fasteners? 





... you can pay much less! 


The first cost of a fastener 
is low when compared to 
the cost of your product. 


But —first cost of an 
inferior fastener isn’t final 
cost in terms of assembly 
time. 


A cheap fastener may 
cost more than you can 
afford. That’s why it pays 
to buy good fasteners. 





Scovill Makes 
Good Fasteners 


RECESSED HEAD SCREWS « 
STANDARD MACHINE SCREWS «+ 


SEMS « TAPPING SCREWS 
SPECIAL COLD HEADED PARTS 


CONT P 
\( 1) ny BE aS ZN 


ASCOVILL 
TO} 





INDUSTRIAL FASTENER SALES, WATERVILLE DIVISION 
SCOVILL MANUFACTURING CO.. WATERVILLE 14. CONN. 
Montclair, N.J. ¢« Detroit. Wheaton, Ill. «Los Angeles ¢ Cleveland ¢ San Francisco 











STEINEN SERVICE 


Includes 
V Design & Engineering 
Cooperation 
V Precision Workmanship 


V Extremely Close 
Tolerances 


. V a ae 
5 ere Require 
Specify STEINEN V Modern Inspection 


e SCREW MACHINE PRODUCTS Control 
e STAMPING e ASSEMBLIES 


W. F. STEINEN CO. 


69 N.J.R.R. AVE. NEWARK 5, N. J. 
MArket 2-5747 


A good product DESERVES a fine finish 
RANDOLPH'S SPECIALIZED FINISHES 


anticipate and serve in beauty, color, wear . . 
surface needs of your particular product. 
RANDOLPH research is your answer to technical difficulties. 
Inquiries invited. 


. the particular 


RANDOLPH 


PRODUCTS COMPANY 


CARLSTADT, NEWJERSEY 


DOPES LACQUERS ENAMELS THINNERS 





For use under high pressure where 
continuous vibration or movement 
occurs. 


a oe * » oes) 
a >» * "7 | 
a a ee a ee ee ee ee 

Vibration Connectors for Com- 


pressors, Pumps and Turbines. 


> a mt a ~ . a 


Molding Presses—Hat and Paper 
Machinery — Machine Tools — 
Textile Machinery — Trucks and 
Buses — Vacuum tight Conduit 
and many other applications. 


JOHNSON FLEXIBLE SEAMLESS BRONZE HOSE 
For Hot or Cold Applications 


“We also feature a new type of flex- 


Convaying under pressure or Vacuum @ Steam e Oil e Water @ Gas @ Refrigerants 


JOHNSON METAL HOSE, INC. 


224 MILL STREET 


TWELFTH ANNUAL PRODUCT DESIGN AWARDS NUMBER 


WATERBURY 88, CONN. 


ible stainless steel hose for use under 
extremely high temperatures and 
pressures. 


Write for Bulletin J-2" 





357. 
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Use Kester Soft Solder Preforms for flame, oven, and induction 
soldering. Write today for samples and complete information. 


4209 Wrightwood Ave., Chicago 39 » Newark, N. J. + Brantford, Canada 


KESTER SOLDER 
PREFORMS 






Lda: 
SOLDER 


KESTER SOLDER COMPANY 


Shown is the M12 
motor rated 1/15 H.P. 
at 5M RPM 115V AC 
or DC. 


TEMCO Motors Thru 1/15 H.P. Give 


00 eT 
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Your Product PLUS Selling Power . . . 


Long Trouble-Free Life. 


TEMCO motors have precision ground shafts, dynamically bal- 
anced armatures for smooth running and long life; self aligning, 
oil retaining bearings with large felt reservoirs. 

Highest grade quiet brushes in bakelite enclosed precision brass 
tubes are instantly removable from the outside—no need to take 
motor apart. Heavy duty blower fan assures continuous operation 
under full load conditions. 

TEMCO’S 20 years of design engineering, productive experience, 
best of materials, and efficient production combine to give you 
the highest quality motor on the market at a competitive price. 
3 li aed PRICED, HIGH QUALITY MOTORS, THINK OF 


THE ELECTRICAL 


alah Va Me 


ADDRESS DEPT. C 


MFG. CO. 


ee i 


LA 
FOURTH 
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TAGS, TERMINAL 
National Band & Tag Co., Dept. 9-211 


Newport, Ky. 
National Varnished Products - 207 
Randolph Ave., Woodbridge, N. 


TAPE, Sonepve and COIL 
FASTEN 


Armstrong od Co., 
caster, Pa 

Industrial Tape Corp., Dept. 
Brunswick, N. J. 


78, New 
Insulation Manufacturers Cun. mn w 
Washington Blvd., Chicago 6 
Minnesota Mining & Mfg. Co., ae Pau) 


9510 Arch, Lan- 


6, Minn. 

— Rand Insulation Co., Inc., 6) 
Murray, New York 7, Ze 

Van Cleef Bros., Inc., 7800 Woodlaws 


Ave., Chicago 19, Til 


TAPE, ELECTRICALLY CONDUCTIVE 
See Fabrics, Electrically Conductive. 


TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving and Tape, Asbestos; 
Tape, ction and Splice; Tape & 
Sheeting. 


TAPE, FRICTION and SPLICE 


Accurate Mfg. Co., 44 Hepworth Plsee. 
Garfield, N. J. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ml. 

Irvington Varnish & Insulator Co, Iz 


vington 11, N. J. 
oe Box 290, New York 16. 


a Mining & Mfg. Co., St. Paul 6 


i 
Mitchell-Rand Insulation Co., Ine., 5) 
Murray, New York 7, N. Y. 
= Electric Coil Co., Columbus 16 


Onentte Co., Passaic, N. J. 
U. 8. Rubber Co., Rockefeller Center 
New York 20, N. Y. 


Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, 
TAPE, MICA. See Mica. 
SYNTHETIO 


TAPE and SHEETING, 
RESIN 

du Pont de Nemours & Co., Inc., E. L, 
Plastics Dept., 350 Fifth Ave, New 
York 1, N. Y. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

New Jersey Wood Finishing Co., Electri- 
cal Insulation Dept., Woodbridge, N. J 


TAPE, MAGNETIC RECORDING 
See Magnetic Recording Tape. 


TAPES, MEASURING 
Keuffel & Esser Co., 


National 


Hoboken, N. J 


TEMPERATURE CONTROLS 
See Switches; Thermostats. 


TERMINAL BLOCKS. See Strips. 
TERMINALS. See Lugs and Terminals 


TESTING INSTRUMENTS. See Instru- 
ments, 

THERMAL SWITCHES. See Switches. 

TESTING, LABORATORIES 

Inland Testing Laboratories, Div. of Cook 
Electric Co., 2745 N. Janssen Ave., 
Chicago 14, Til. 

Electrical Testing 


Laboratories. Inc., 2 
East End. Ave., N.Y. 21, N.Y. 


THERMOCOUPLES 

“o*.6 Co., Inc., 118 Astor, Newark 5, 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8, Mich. 

Minneapolis- Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 


Philadelphia 44, Pa. 
= Products Corp., 


Dept. N, 


Westinghouse Electric Corp., P. 0. Boz 
868, Pittsburgh 30, Pa. 


New Haven 


Con 
Thermo Electric Co., Fairlawn, 


THERMOMETERS 


Electric Auto-Lite Co., Toledo 1, Ohio 
Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J 


THERMOPLASTIC WIRE. 
Cable, Insulated. 


See Wire and 


THERMOSTATIC BIMETALS 
Beier - Co., Inc., 118 Astor, Newark 5, 


Brainin Co., S S., 318 Washington, Mt. 


Vernon, N. 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Chace Co., W. M., 1608 Beard Ave., 


Detroit 9, Mich. 
General Plate Div., Metals and Controls 
Corp., 410 Forest, Attleboro, Mass. 
THERMOSTATS 


Barber-Colman Co., Rockford, IIl. 


ELECTRICAL 





Cam-Stat, Inc., Div. Paul Henry Co, 
sie S. LaCienega, Los Angeles 34, 
alif, 


Electro-Therm, Ine., 931 Selim Rd, 
Silver Spring, Md. 

Fenwal, Inc., 110 Pleasant, Ashland, Mass, 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. ¥. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn, 

Master Electric Co., Dayton 1, Ohio. 


Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 
Robertshaw Thermostat Div., Robertshaw- 


Fulton Controls Co., Youngswood, Pa. 

Russell Electric Co., Div. of The Ray- 
theon Co., 4501 So. Western Bilvd., 
Dept. F-21, Chicago 9, Il. 

Spencer Thermostat Div., Metals & Con- 
trols Corp., 110 Forest, Attleboro, Mass. 

Stevens Mfg. Co., Inc., 69 South Walnut 
St., Mansfield. Ohio. 

Still- Man Co., The, 429-33 E. 164, N.Y. 
56, 


N.Y 
Westinghouse Electric Corp., 180 Mercer 
» Meadville, Pa. 


TIMERS, MOTOR 


Allen-Bradley Co., 1816 8. Second, Mi)l- 
waukee 4, is. 

Automatic Electric Mfg. Co., 50 State, 
Mankato, Minn. 

Eagle Signal Corp., 202—20th, Moline 1, 
Ti, 

Apparatus Dept., 


General Mestrle Co., 
8c N. 


Hansen Mfg. Co., Ine., "Princeton 8, Ind. 
Haydon Co., A. W.. 282 North Elm, 


Waterbury 20, Conn. 
Haydon Mfg. Co., Inc., 2526 Elm, Tor- 


‘onn. 
4227 W. Belmont Ave., 


Chicago 41, Tl. 
Sangamo Electric Co.. Springfield, 1! 


Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 
150 N. 13th, Phila- 


— a. Inc., 

elphia 7, Pa. 

Telechron, Ine., 200 Union, Ashland Mass. 

Ward Leonard Elec. Co., 34 South, Mt. 
Vernon, N 

Westinghouse ee oe. P. 0. Bo 
868, Pittsburgh 

Zenith Electric Co., 152 W. Walton. 
Chicago 10, 


TIME SWITCHES. See Switches. 


TOOLS, PORTABLE 


Jones Motrola Corp., 
Stamford, Conn. 


436 Fairfield Ave., 


Keller Tool Co., Grand Haven, Mich. 
(Pneumatic) 

Loyd Scruggs Co., 1022-32 N. Sixth, St 
erty lacie) 188 Elm, New Britain, 


Stanley Tools, 
Cona. 


TRACING CLOTH, FILM and PAPER 

Arkwright Finishing Co., Providence, R. 1. 

Bruning Co., Inc., Charles, 100 Reade, 
New York 13, N. Y. 

Eastman Kodak Co., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken. N. J. 


TRANSFER SWITCHES. See Switches. 


TRANSFORMERS FLUORESCENT 
BALLAST. See Fluorescent Lamp Aux- 
iliaries. 


TRANSFORMERS, (tNSTRUMENT 
CURRENT 

Acme Electric Corp., 3510 Water, Cuba, 
mM, ee 

Allis-Chalmers Mfg. Co., 987A 8. 78, 
Milwaukee 1, Wis. 


Chicago Transformer Corp., 3501 W. Addi- 


son, Chicago 18, 

—- Electric Co., 93 Main, Winsted. 
‘onn. 

ae dane “f° pu 1 
<ingslan eo o de 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza. New York 20 N. V 

Freed Transformer Co., Inc., 1718 Weir- 
field, Ridgewood, Brooklyn 27, N. Y 

General —- ue Apparatus Dept.. 
Schenectady 5 

Miller-Smith an Trenton, N. J. 

Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 

Standard Transformer Co., Warren, Ohio. 

Westinghouse Electric Corp,, P. O. Bos 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 583 
Frelinghuysen Ave., Newark 5, N. 3 


TRANSFORMERS, POWER CIRCUIT 
Acme pienate Corp., 3510 Water, Cuba, 
N 


Allis-Chalmers Mfg. Co., 987A 8, 170. 
Milwaukee 1, is. 
Chicago Transformer Cup.» 3501 W. Addi- 


son, Chicago 18, 
Dano Electric Co., 93 Main, Winsted. 


onn. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Ferranti Electric, Inc., 80 Rockefeller 


Plaza. New York 20, N. Y. 
Freed Transformer Co., Inc., 1718 Weir- 


field, Ridgewood, Brooklyn 27, N. ¥. 

General ee . Apparatus Dept.. 
Schenectady 5 = 

Gramer Co., 2734 ‘sy. Pulaski Rd., Chi- 
cago 39, Il. 

Kenyon Transformer Co., Inc., 840 Barty. 
New York 59, N. Y. 

Miller-Smith Corp., Trenton, N. J. 

Murray Mfg. Corp., 1250 Atlantic Ave.. 
Brooklyn 16, N. 

Nothelfer Winding Laboratories, 11 Albe- 

marle Ave., Trenton 3, N. J. 
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WEST VIRGINIA PULP & PAPER COMPANY | 


230 Park Avenue. New York.N.Y. 35 £E. Wacker Drive. Chicago. III 





About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We’'ve had it. 


Pictured; Universal 
Double Reduction 
Governor controlled 
motor. 


RAE MOTOR CORP. 
P.O. Box 291 — Racine, Wis. 





types and sizes of 
miniature ball bearings 





: as. a 
BEARINGS, Ball, miniature. Standard and Special for 
application in precision mechanisms to minimize friction 
and wear. High load capacity in minimum space. Light in 
weight. Specify MPB for shock loads, continuous opera- 
tion, extreme temperature ranges and delicate responsive- 
ness. Special designs and complete engineering service 


for your application. 


Write for catalog M. 





TWELFTH ANNUAL PRODUCT DESIGN AWARDS NUMBER 








Since 1887 
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WASHERS 
.-.Competitively Priced 


Large volume production, the most ad- 
vanced methods and facilities, plus more | 
than 60 years of continuous experience in ~ 
the manufacture of Washers, are factors 
that enable us to offer you top quality 
washers and stampings at competitive costs. 
Over 22,000 sets of dies for making Wash- 
ers of every type (Standard and Special), | 
from every type of material, for every 
purpose, in any finish. STAMPINGS of all 
descriptions ; Blanking, Forming, Drawing. 


Submit your blueprints and quan- 
tity requirements for estimates. 


WROUGHT WASHER 


MANUFACTURING CO. 


The World's Largest Producer of Washers 





Tradition 
Chroma 


IMPORTED 


COLORED 
PENCILS 


Tradition Chroma 
combines the bril- 
liancy of the colored 
crayon with the strength 
of the colored copying 
pencil. 


Sharpen to a fine or blunt 
point. Lead will not smudge. 
Colors are not water soluble. 
Guaranteed to your liking. 


Tradition Chroma is an unmatched, 
all-purpose colored pencil. 16 vivid 
colors including 4 for special blueprint 
marking. 


At dealers or write us. State color and send 
for FREE SAMPLE. 


S S.STAEOTCER ING 


33 WORTH STREET 


NEW YORK 4}, 


Pe 2 


STAEOTLER SINCE 166 
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MOUNTINGS 


PERFORMANCE 





MO ob 


ich 
FIDELITY 







LORD Mountings increase 
the listening pleasure of 
millions by protecting mi- 
crophone performance. Un- 
wanted vibratory disturb- 
ances are prevented from 
interfering with the faithful 
reproducing qualities built 
into these instruments. 


Two standard LORD Plate- 
Form Mountings protect the 
broadcast fidelity dynamic 
microphones made by Elec- 
tro-Voice, Inc., Buchanan, 
Michigan. Mountings are ar- 
ranged in tandem to supply 
maximum lateral stability— 
and at the same time to pro- 
vide the vertical softness 
necessary for maximum vi- 
bration isolation. 


If the performance of your 
product, whether large or 
small, is affected by external 
vibration . . . or if its vi- 
brations affect performance 
of other instruments and 
equipment . . . you should 
investigate LORD Vibration 
Control Mountings. For 
assistance in selecting and 
applying LORD Mountings, 
write to attention of Prod- 
uct and Sales Engineering 
Department. 


LORD MANUFACTURING COMPANY e« ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd. 


Vibration-Control Mountings 


... Bonded-Rubber Parts 


“OnDen pues 
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Radio Corp. of America, Comm Ep- 
grg., Sec. H41R, Harrison, N. 
Raytheon Mfg. Co., Dept. Cis0EM. "Wal- 


tham 54, 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 

West Coast Electrical Mfg. Co., 10006 8. 
Main, Los Angeles 5, Calif. 

Westinghouse Electric Corp., P. O. Bes 
868, Pittsburgh Pa. 


Wheeler Insulated Wire Co., Inc., 1103 
East Aurora, Waterbury 20, Conn. 


TRANSFORMERS, RADIO CIRCUIT 
“ae oo Corp., 3510 Water, Cuba, 


Chicago Transformer = 3501 W. Addi- 


son, Chicago 18, 

Dene Electric Co., 93 Main, Winsteé 
onn. 

Davis & Co., Dean W., 1006 First, Kent 
land, Ind. 

Federal Telephone and Radio Corp., 10¢ 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric Inc., 30 Rockefelle: 
Plaza, New York 20, N. Y. 

Freed Transformer Co., Inc., 1718 Weir- 
field, Ridgewood, Brooklyn .~ 
Gramer Co., 2734 N. Pulaski “‘Ra., @hi- 

cago 39, Ill. 

Miller-Smith Corp., Trenton, N. J. 

Nothelfer Winding Labereterien, 11 Albe- 
marle Ave., Trenton 3, J. 

Peerless Electrical ate Div., Altee- 
Lansing Corp., 6920 McKinley Ave.. 
Los Angeles 1, Calif. 

Radio Corp. of Amer., Ceneretet En- 
gere., Sect. I41R, Harrison, N. 

Raytheon Mfg. Co., Dept. 6460EM, 7 wval- 
tham 54, Mass. 

Wheeler Insulated Wire Co., Inc., 1109 
East Aurora, Waterbury 20, Conn. 


TRANSFORMERS, VARIABLE 
VOLTAGE 


ime _e Corp., 3510 Water, Cuba, 


Freed Transformer Co., Inc., 1718 Weir- 
field, Ridgewood, Brooklyn 27, N. Y. 
Miller-Smith Corp., Trenton, N. J. 


TUBES, CATHODE RAY 


General miosis or Electronics Dept.. 
odie tees ¥. 
dio Corp. of | ‘seadi. Commercial Bp 
= Sect. I141R, Harrison, N. J. 


TUBES, ELECTRON (Industrial) 


Federal Telephone and aot po. 16¢ 
Kingsland Rd., Clifton. 

General Electric Co., iateeciie Dept. 
Schenectady 5, N. Y. 

Radio Corp. of America, Commercial E> 
gerg., Sect. I41R, Harrison, N. J. 
Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 

Westinghouse Electric Corp., P. 0. Bm 
868, Pittsburgh 30, Pa. 


TUBES, METALLIZED GLASS. Se 
Glass, Technical. 


TUBES, PHOTOELECTRIC. 
electric Cells & Tubes. 


TUBING, ALUMINUM. 
See Aluminum. 


See Phote 


TUBING, BRASS, BRONZE and COP. 
PER. See Brass, Bronze and Copper 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. 
TUBING, NICKEL and NICKEL AL- 
LoY 


See Mica. 


American Brass Co. Waterbury 988, Conn. 
General Plate Div., Metals and Controls 
Corp., 410 Forest, Attleboro, Mass. 


| International Mickel Co., Ine., 67 Wall. 


New York 5, N 
Revere Copper && Brass, Ine., 230 Park. 
New York 17, N. Y. 


TUBING, PAPER 


Accurate Paper Tube Co., 854 N. Noble 
St., Chicago 22, 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2. Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin. 


Bentley, Harris Mfg. Co., Dept. M-42, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10. N . 

Corning Glass Works, Dept. EM-10, Cor- 
ning, N. Y. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd.,* Chicago 6, Il. 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

— Electric Coil Co., Columbus 16, 

° 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

Owens Corning Fiberglas Corp., Textile 
Products Div., Dept. 866, 16 E. 56th 
St., New York 22, N. Y. 


ELECTRICAL 


Varfiex Corp., 309 N. Jay, Rome, N. Y, 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


TUBING and SLEEVING, Extruded 
Plastics. 


Brand & Co., William, 276 Fourth Ave., 
New York 10, i) A 

General Electric Co., Chemical Dept. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Iry- 
ington 11, N. J. 

Mitchell-Rand Insulation >. Inc., 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
National Vulcanized Fibre Co., Wilming- 

ton 99. Del. 
New Jersey Wood Finishing Co., Elee- 
a Insulation Dept., Woodbridge, 


J. 
Phaio Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 
Varflex Corp., 309 N. Jay, Rome, N. Y, 


TUBING, SILVER. See Silver and Silver 
Alloys. 


TUBING, STEEL. See Steel, Commercial 
Grades and Forms. 


TUNGSTEN 
(See also Contacts) 


Dunston petelurgion! Corp., North Chi- 

cago, 

ame & Co. Inc., P. R., Indianapolis 
6, In 


UNDERCUTTERS, MICA. See Mic Un- 
dercutters. 


VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes, Electron. 


vavee.. prema or SOLENOID 
OPERA 


samen cae Co., 393 Lakeside Ave., 
Orange, N. J. 

Barber-Colman Co., Rockford, Il. 

General Electric Co., Apparatus Dept., 
Schenectady 5. N. Y. 

Magnatrol Valve Corp., 67 Fifth Ave., 
Hawthorne 4, N. J. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 

Minneapolis- Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne ‘Ave., 
Philadelphia 44, Pa. 

Skinner Electric Valve Division, Skinner 
Chuck Co., 130 Belden Ave., Norwalk, 
Conn. 

Westinghouse Electric Corp., P. 0. Boz 
868, Pittsburgh 30, Pa. 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 


Bakelite Division, Union Carbide & Car- 
bon Corp., Dept. BF-20, 30 E. 42nd, 
New York os a; me 

Borthig Co., Inc., George C., a 0. Boz 
115, East Rutherford, i, me 

Brand & Co., William, 276 Fourth Ave., 
New York ‘10, we Ee 

Celanese Corp. of America, per. ws 180 
Madison Ave., New York 16, 

Dow Corning Corp., Dept. ei beritend, 
Mich. (Silicones) 

Du Pont de Nemours & Co., Inc., E. IL., 
Finishes Dept. Wilmington 98, Del. 

Durez Plastics & Chemicals, Inc., 1310 
Walck Road, North Tonawanda N. Y. 

General Electric Co., Chemical Dept. 
8-11, 1 Plasties Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Til. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. f 

Mica Insulator Co., Schenectady 1. N. Y. 

Mitchell-Rand a - Ine., 51 
Murray, New York 7, 

National Electric Coil Co, “Ghee 16, 


hio 
washeahenes Electric Corp., Dept. 212. 
P. O. Box 868, Pittsbars® | 80. Pa. 
Zophar Mills, Inc., 117 Twenty Sixth. 
Brooklyn 82, N. Y. 


VARNISHED FABRICS. See Fabrics. 
Insulating. 


VARNISHES, FINISHING. See Lacquer. 
Enamels and Varnishes. 


VARNISHES INSULATING, See Var- 
nishes, Compounds and Resins. 


V-BELTS. See Drives, V-Belt. 


LTAGE REGULATORS. See_ Regu- 
eee Voltage. Transformers. Variable 


Voltage. 
VOLTMETERS. See Instruments. 


WASHERS, BEARING. See Bearings sné 
Bushings. 


WASHERS, INSULATING. See Specific 
Material. 


WASHERS, METAL. See Fasteners. 


VIBRATORS 

Aerovox Corp., New Bedford, Mass. 

American Television & Radio Co., St 
Paul 1, Minn. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 
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ANOTHER 
DIE CAST PRODUCT 
MADE BETTER 
ON KUX 
DIE CASTING 


DIE CASTINGS 
MADE ON 


Kux 


EQUIPMENT 





MACHINES 
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Boost 
Construction 
Efficiency 


IN THE MANUFACTURE OF THE NEW 


Cory electric knife sharpener 


To add to this product's unique, knife-sharp- 
ening efficiency, die castings equally functional 
and sales-attractive are used. The choice of 
KUX Machines for the production of these die 
castings was a natural one. 
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QRH SRK aX 


Many other leading manufacturers have 
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learned to rely on modern KUX machines... for BS 
substantial economies of production...improved x 
product appearance...superior performance... eS 
advantages gained from quality die castings S% 
made on KUX Die Casting Machines. % 
; ; $3 
There's a machine to solve your particular ss 
“ die casting problem! Write for illustrated cat- . 
x alog showing complete line of KUX Die Cast- % 
O ° ° O 
eS ing equipment, 2 
e R 
Ry xX 
ee MODEL BH-30 ee 
s ILLUSTRATED x 
x o 
x9 Hydraulically operat- Y 
x ed die casting Machine x 
Ox for production of lead, a 
x tin and zine castings x 
X up to 10 pounds. oS 
O 
y S 
5 
os XX 
Se oS 
Ox K re! 
% UX MACHINE COMPANY x& 
x 3932 WEST HARRISON STREET se 
O O 
RK CHICAGO 24, ILLINOIS ee 
OO OS 
2 00000000 OS 
RE KK KEK PIIVILRRRK KKK AEX 
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TWELFTH ANNUAL PRODUCT DESIGN AWARDS NUMBER 


New! ... Smaller Size, 


Same Power Output ~ 


Bigger Value! 


SYWEHNON 


TIMING MOTOR 


(10-50) 


Newly designed—to cut costs 
in timing devices of all kinds! 


Motor has slow speed of 600 R.P.M. Light weight 
rotor with aluminum spider of large diameter syn- 
chronizes instantly at 1/12th revolution. Compact 
... Only 1-7/8 in. x 1-5/16 in. Pulls 8 oz. direct 
load at 1 R.P.M. _ Self-lubricating. Operates 
efficiently in any position, any required speed— 
110 or 220 Volts. Available as single motors, or 
with gear trains as complete timing machines and 
clock movements. 


HANSEN MANUFACTURING CO., INC. 


Princeton 3, Indiana 


MAKERS OF 


SY WOWWOM 


TIMING MOTORS e TIME MACHINES 
CLOCK MOVEMENTS 


Established 1907 


—a Pioneer in Synchronous Motors 































KANTHAL 
, 


~ 


THE RESISTANCE 
ALLOYS WITH 


__ UNRIVALLED PROPERTIES | 
0°F 


FOR CONTINUOUS SERVICE AT 24 
OPERATING TEMPERATURES UP TO 6 


KANTHAL* can be used in continuous service at 
element temperatures hitherto attainable only with 
non-metallic or precious-metal heating elements — 
thanks to its high melting point and excellent resist- 
ance to oxidation, which also give it a life under 
oxidizing conditions about twice that of other alloys 
now commonly used. 


Four Grades of KANTHAL* 
cover many different applications: 











OHMS 
MAX. Per 
OP. TEMP. CMF FORMS APPLICATIONS 
ep *x——__* —— 
| | Wire & Ceramic Kilns, High-Temperature 
*KANTHAL A-1 | 2460°F | 872 | Strip Heat-Treating and Laboratory 
| Furnaces. 
| 
gay | Wire & | Pottery Kilns, Heat-Treating Fur- 
* > ry Kilns, Heat-Treating Fur 
KANTHAL A 2370 i 837 Ribbon | naces, High-Resistivity Resistors. 
| 
Wire, beasrenes = a nae 
ers, irons, and enclosed units as 
* ANT °o | | ’ ’ 
i K HAL D 2100 F 812 Ribbon, | in electric ranges. Outstanding 
i | Strip | resistance to oxidation. 
} 
: | 
; Wire | Similar to KANTHAL* D, but for 
*KANTHAL DS | 2100°F | 812 Ribbon, applications where maximum 
ductility and creep strength in 
Strip | uSe are required. 


*KANTHAL is developed and alloyed by A/B Kanthal, Halistahammar, Sweden. 


We have a complete line of standard resistance alloys of all 
types and specialize in the finer sizes. See us at Booth 2428 at 
the National Metal Exposition in Chicago, October 23-27, 1950. 


KANTHAL is processed and sold in the United States 
exclusively by 


tHE c. 0. JELLIFF mec. corp. 


25 PEQUOT ROAD, SOUTHPORT, CONNECTICUT 
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WAXES AND COMPOUNDS 
Bakelite Division, Union Carbide & Car 


bon Corp., Dept. BF-20, 30 E. 42nd, 


New York 17, N. Y. 
Biwax Corp., 3445 Howard, Skokie, Il! 


Dow Corning Corp., Dept. EM, Midland, 


Mich. 
General Electric Co., Chemical Dept 
8-11, 1 Plastics Ave., Pittsfield, Mass 
Mica Insulator Co., Schenectady 1, N. Y 
Mitchell-Rand Insulation Co., Ine., 5! 
Murray, New York 7, N. Y. 
National Electric Coil Co., Columbus 16 
Ohio 


Zophar Mills, Inc., 117 Twenty Sixth 
Brooklyn 32, N. Y. 


WEDGES AND PEGS, ARMATURE 


Insulation Manufacturer’s Corp., 565 W 
Washington Blvd., Chicago 6, II. 
Mica Insulator Co., Schenectady 1, N. Y¥ 
Mitchell-Rand Insulation Co., Ine., 61 

Murray, New York 7, N. Y. 


National Vulcanized Fibre Co., Wilming 
ton 99, Del. 


WELDING EQUIPMENT 


Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 

General Electric Co., Apparatus Dept 
Schenectady 5, N. Y. (ARC) 

Murray Mfg. Corp., 1250 Atlantic Ave 
Brooklyn 16, N. Y. 

Westinghouse Electric Corp., P. O. Box 
2025, Buffalo 5, N. Y. (Flexare) 


937A 8. TH 


WHEELS, BLOWER 


Master Appliance Mfg. Co.. Fourth & 
tario, Racine, Wisc. 


WIRE AND CABLE, BARE 


American Brass Co., Waterbury 88, Conn 

American Steel & Wire Co., Cleveland 
13, Ohio 

Anaconda Wire and Cable Co., 25 Broad 
way, New York 4, N. Y. 

Cornish Wire Co., Inc., 15 Park Row. 
New York 7, N. Y. 

Electric Auto-Lite Co., Port Huron, Mich 

General Electric Co., Construction Mate- 
rials Dept. Bridgeport 2, 

Hudson Wire Co., Winsted Div., Winsted, 


Roebling’s Sons Co., John A., Trentor 
2, N. J. 


Rome Cable Corp., Dept. EM-10, Rome, 
a. 


WIRE AND CABLE, INSULATED 


Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (xX) 


Alden Products Co., 117 North Main 
Brockton 64EM, Mass. (C) 

American Steel & Wire Co., Cleveland 
13, Ohio 

Anaconda Wire and Cable Co., 25 Broad 
way, New York 4, N. Y. (ABCTX) 

Belden Mfg. Co., 4633 W. Van Buren 
Chicago 44, Ill. (ABTX) 

Boston Insulated Wire & Cable Co., Dor 
chester 25, Mass. (BTX) 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. (T) 


| Cornish Wire Co., Inc., 15 Park Bow 


New York 7, N. Y. (BT) 

Electric Auto-Lite Co., Port Huron, Mien 
(AB) 

Essex Wire Corp., Monticello, Ind. (BT) 

Federal Telephone and Radio Corp., 90v 
Passaic Ave., East Newark, N. J. 


General Electric Co, Construction Mate- 
rials Dept., Bridgeport 2, Conn. 
(ABCX) 

National Electric Products Corp., 1318 
Chamber of Commerce Bldg., Pittsburgh 
19, Pa. (A) 

Okonite Co., Passaic, N. J. (ABCTX) 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. (TX) 

Rockbestos Products Corp., 
4, Conn. (AT) 

Roebling’s Sons Co., John A., Trenton 2. 
v. J 


New Haven 


me a 
Rome Cable Corp., Dept. EM-10, 

N. Y. (BT) meme. 
Suprenant Mfg. Co., 109 Washington. 
Sprague Electric Co., North Adams, Mass 

Boston 7, Mass. (BTX) 

U. 8S. Rubber Co., Rockefeller Center. 

New York 20, N. Y. 


WIRE and METAL FORMING 

MACHINES 

Nilson Machine Co., A. H., Bridgeport 5, 
Conn. 


WIRE, MAGNET 

Anaconda Wire and Cable Co., 25 Broad 
way, New York 4, N. Y. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

Electric Auto-Lite Co., Port Huron, Mich. 

Essex Wire Corp., Monticello, Ind. 

General Electric Co., Apparatus Dept.. 
Schenectady 5, N. Y. 

Hudson Wire Co., Winsted Div., Winsted. 
Conn. 

Rockbestos Products Corp., New Haven 
. Conn. ‘ 

— Sons Co., John A., Trenton 2, 
N , 


Rome Cable Corp., Dept. EM-10, Rome, 
7 
= 


N. 


Wheeler Insulated Wire Co., Inc., 1102 


WIRE, MAGNETIC RECORDING 
See Magnetic Recording Wire 


WIRE, NICKEL. See Nickel and Nicke} 
Alloys. 


WIRE, RESISTANCE 


Boston Insulated Wire & Cable Co., 
Dorchester 25, Mass. 
Driver Co., Wilbur B., 150 Riverside 


Ave., Newark 4, N. J. 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., 4445 Lawton Ave., 
Detroit 8, Mich. 
Jelliff Mfg., Corp., Southport, Conn. 


WIRE, SILVER. See Silver and Silver 
Alloys; Nickel Silver. 


WIRE STRIPPERS. See Strippers, Wire 
WIRE, TUNGSTEN. See Tungsten. 


WIRING HARNESSES. See Harnesses 


and Assemblies, Wire. 


WORMS AND WORM WHEELS. See 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw. Keys and Winches. 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


ZINC 

Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Bway., N. Y 
ee A 

New Jersey Zine Co., 
York 7, N. Y. 


160 Front, New 












Wa 


Metal grids on waffle 


fle toms and Grills 
SAFER FOR USE with 


SAUEREISEN 


HI-TEMP 
cement No.7 


irons and grills coated with 


Sauereisen No. 7 absorb, rather than reflect heat, increasing 
efficiency and preventing damage to table tops, etc. Also for 
assembling, embedding, insulation. Write for indexed price 


chart. 


TRIAL 
ORDER 






1 GALLON FOR ONLY 


Test under your own conditions 


SECS eM eB 
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A NEW Timer Relay raempepelst- 










RACTICALLY non-breakable, 

steel-clad Durakool "fixed time", 
Timer Relay with mercury to mercury 
contact operates in "sealed-in" hy- 
drogen under pressure. Tamper-proof 
delays available from .15 to 20 
seconds in either normally open or 
normally closed actions. Millions of 
contacts assured, 





mS \ 





No false contacts 
No chatter 


Quiet in operation 


+ + & 


Eliminates double contact- 


ing or breaking of circuit 


Send for bulletin 800 


STEEL MERCURY 


4 UE : H : 


Completes 300 TV sets = 
meets daily quota 


of 54.70) 


UTE) Cl) 


See Telephone directory for local distributor 
or write 





Delicate coils were needed by Midwest manufacturer to 
complete 300 TV sets ...and Massachusetts supplier was 
920 miles distant! Air Express assured delivery by 8 o’clock 
next morning, so manufacturer ordered 500 men to report for 
work. Shipment arrived 7:20 A.M.—production rolled! Ship- 
ping cost for 17-lb. carton only $4.70! Manufacturer uses 


DURAKOOL, INC.—Elkhart, Indiana 





$25,000 PER YEAR OPPORTUNITY 


The man we're seeking has probably exhausted the 
possibilities in his present connection and is qualified 
to become sales manager for nationally known speed 
reducer manufacturer who wants bigger share of OEM 
market. Modest salary but liberal commission based 
on increased sales volume will assure the right man 
up to $25,000 a year. Product is of unique design, 
tops in its field—and so is the man we want! All 
replies will be kept confidential. 


ADDRESS BOX 105 


Electrical Manufacturing 
1250 Sixth Avenue, New York 20, N. Y. 





$4.70—and special pick-up 
and delivery included! Low 
Air Express rates cover door- 
to-door service. More con- 


venient —easy to use. Just 

phone for pick-up! (Many 
| low commodity rates in 
| effect. Investigate.) 





CUT COSTS WITH 


PLASTURBO 
BLOWER WHEELS! 





weight, less noise and increased efficiency. | 
Dimensional stability and uniform concen- 
Fs tricity assure smooth, vibrationless operation. 
Injection molded in one piece of thermo-setting 

plastic material for strength and durability. 










wre meet 


Send for samples of sizes now available. For 
quotations send prints or samples. 


APPLIANCE M 
RACINE, WISCONSIN 


- 


TWELFTH ANNUAL PRODUCT DESIGN AWARDS NUMBER 


lama ai A 


meee 


Air Express regularly to keep business in high gear. 





Air Express goes on all flights 
of Scheduled Airlines. Ship- 
ments keep moving around 
the clock—speeds up to 5 
miles a minute. Experienced 
handling. Phone Air Express 
Division, Railway Express 
Agency, for fast action. 


| Air Express gives you all these advantages: 


| World's fastest transportation method. 
| Special door-to-door service at no extra cost. 
| One-carrier responsibility all the way. 
1150 cities served direct by air; air-rail to 22,000 off-airline points. 
PLASTURBO blower wheels give you light | Experienced Air Express has handled over 25 million shipments. 










Rates include pick-up and delivery door 
to door in all principal towns and cities 





A service of 


Railway Express Agency and the 


HEDULED AIRLINES of the U.S. 
& 
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By using two baffles... onea 
brass baffle that is an integral part 
of the terminal gear plus a second 
baffle that surrounds the first . . . 
Telechron engineers have con- 
structed a terminal shaft assembly 
that assures controlled lubrication 
in Telechron timing motors. This 
results in cutting down bearing 
wear and making the sealed-in oil 
supply last for years. 

Controlled lubrication is but one 
of many reasons why all Telechron 
timing motors are instantly, con- 
stantly synchronous. 

Wherever split-second timing or 


‘Rotor Shaft 
, Assembly 


' Shading Coils 


IRE cca 


TELECHRON INC. 
30 Union Street 
Ashland, Massachusetts 


Terminal Shaft Assembly 
Makes Bearings, 
Oil Supply Last Longer 


ins ile’ aan a ibe eumen mninb etm Gini wei ‘onal 


precise control of lightweight mov- 
ing parts is required, designers in- 
variably specify Telechron motors. 
If either of these factors enters 
into your product design, get in 
touch with a Telechron applica- 
tion engineer. Backed by the ex- 
perience that makes all electric 
timing possible (virtually all fre- 
quency-controlling master clocks 
in power stations are made by 
Telechron), he can show you how a 
Telechron timing motor can 
help you. Send coupon below for 
complete data. TELECHRON INC. 
A General Electric Affiliate. 














Gear and Pinion Assembly 


Capillary 
Oiling System 


Terminal 
Shaft 
Assembly 


Sealed Gear 
Case Assembly 





BOs kt an 

THIS PROCESS TIMER uses the Telechron Type B 
motor. Accuracy is assured because the Type B... like 
all Telechron Timing Motors . . . is instantly, constantly 
synchronous, 


& 





boas ‘2 pia saa tS x » S ‘ 
THIS TIME SWITCH uses a Telechron H3 Motor recom- 
mended for slow-speed, light-duty purposes such as 
timing as well as switching and controlling devices. 


@ TELECHRON TYPE B SYNCHRONOUS MOTOR. 
For medium duty application such as switches, combina 
tion recording and controlling mechanisms, and various 
types of control equipment. 








" : Please send me information on sizes and types of Telechron I en A oe ae a eg ee ee 
at Synchronous Motors. My possible application is: 
ig Instruments C1) Communications Equipment [] | COMPANY oercsssssstssnssesntsstseiatsesntietssinssesneseenene 
: if Timers [] Other (please fill in) 
My Electric Appliances EN A cident diene idhioatiinsamabiaiellialala 
7% Cost Recorders 0 
1! Advertising, DisplayItems [J 9 “errors a a Sone... 
7 Juke Boxes Ooecrceerececccescccerssesersssssevseseesesesecees i x] 
Air Conditioning & Heating (0 vss eee eteeeseessesneeeteee : al aetna nstiiliatiaemlaalal 
Controls () Please send new Catalog & 
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A. W. Haydon's timing devices are specified where performance 
is paramount. Let us apply our 20 years experience to your 
electrical timing and control problems. 









D.C. TIMING MOTOR 
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@ Rugged .. . Accurate. . Reliable. 

@ Compact... Reversible HERMETICALLY SEALED TIMER 
. . » Variable Speed. @ Maximum protection against 

@ Special windings available for weather, humidity, explosive 






atmospheres and high altitude. 
@ Light weight, corrosion. 
resistant enclosure. 
@ Flexible design 


CHRONOMETRIC D. C. 
GOVERNED TIMING MOTOR 


@ Extreme accuracy — 1/10 of 1%. 

@ Wide range of voltage, 
temperature, load. 

@ Light weight . . . Compact. 

@ Reversible. REPEAT CYCLE TIMER 

A.C. OR D.C. 


@ Durable . . . Long Life. 

@ Wide range of time cycles. 
@ Multiple controlled circuits, 
@ Easily adaptable to meet 
specific requirements. 


operation from vacuum tubes 
or as tachometer generator. 
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ELAPSED TIME INDICATOR 
A.C. OR D.C. 


& @ Exceptionally compact and accurate. 
@ Registers tenths of minutes, 
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ADJUSTABLE DIAL 








A.C. OR D.C. minutes, tenths of hours, hours. @ High starting and running 
@ Also available in aircraft instrument torque. 
@ Wide selection of time range. housing. @ Synchronous Hysteresis Type. 





@ Extremely quiet in operation. 
@ Capillary Lubritation. 


@ Features ease of adjustment. 
@ Flexible, compact design. 
@ Positive operation. 
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Manufacture of Electrical Timing Devices y W 7 a ¥Y 5 ON 
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234 North Elm Street, Waterbury 32, Connecticut 


ELECTRICAL MANUFACTURING, October 1950 


PERIODICAL PRESS CORP., PHILA., PA, 
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The best way to power any application is to secure, in one compact 
unit, the RIGHT horsepower, the RIGHT shaft speed, the RIGHT features 
that you can use RIGHT where you want it. It's the best way and the 
easiest way because you purchase one unit, handle one unit in your 
receiving, production, and maintenance departments . . . set one 
unit in place and you're ready to go. 

Master Motors, available in thousands and thousands of types and 
ratings (up to 150 HP) give you an enormous selection of integrally 
built power drives from which you can | 
OE oC Ue oe Ty the best rh tS the easiest way 
that's just right for each job. 

Open, enclosed, splash proof, fan-cooled, explosion proof . 
horizontal or vertical . . . for all phases, voltages and frequencies 

. in single speed, multi-speed and variable speed types . . . with 
or without flanges or other special features . . . with 5 types of gear 
reduction up to 432 to 1 ratio. . . with electric brakes . . . with 
mechanical variable speed units . . . and for every type of mounting 
CHa Tauck Rs t completely impartial in helping 
you select the one best motor drive for YOU. 

Select the RIGHT power drive from Master's broad line and you 
can increase the saleability of your motor driven products . . . im- 


prove the economy and productivity of your plant equipment. 


THE MASTER ELECTRIC COMPANY ¢ DAYTON 1, OHIO 





you can BE SURE... 1 is 
Westinghouse 


Onan uses compact AB BREAKERS 
to insure two-way safety 


Protection against short circuits and overloads ...in 
either the plane or the power energizer—that’s the 
job AB Breakers do for Onan Ground Power Units. 
Here, in servicing Stratocruisers, speed is essential. 
Operational ease means time saved. Both require- 
ments are answered by spacesaving AB Breakers. 

Should trouble occur, AB Breakers provide in- 
stantaneous protection. And after trouble has been 
cleared, a simple flip of the handle restores the 
circuit. Think of the economy... no costly fuse to 
replace; no lost motion hunting for fuses that some- 
times aren’t there. 


A glance at the panelboard above shows both E 
and L frame units fitted into a neat, compact arrange- 
ment... shows how they save valuable space. E 
frame units are used for ordinary circuits. L frame 
units protect heavy-duty requirements. 

Westinghouse AB Breakers do any job with top 
performance, maximum safety and efficiency. See for 
yourself the impressive lineup of extra features. Con- 
tact your nearby Westinghouse representative now, 
for the moneysaving facts; or write for Bulletin 
D. B. 29-060, Westinghouse Electric Corporation, 


P. O. Box 868, Pittsburgh 30, Penna. J-30026 





